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Description 



The invention relates to hybridization probes for detecting Neisseria strains and isolates belonging to 
the genus Neisseria and related taxa. Hereafter, the word strains also encompasses isolates or organisms 
contained in a biological sample. 

Most of the probes known so far and which can be either total genomic deoxyribonucleic acid (DNA), 
indigenous plasmids, cloned DNA fragments, or synthetic oligonucleotides, target the DNA of the organism 
to be detected. 

It has been suggested in a few occurences to target the ribosomal ribonucleic acid (rRNA), by means of 
a rRNA derived probe.Targeting the ribosomal ribonucleic acid would increase the sensitivity of a diagnostic 
test, because ribosomes are very abundant in a cell. 

Yet and in contrast, the high sequence conservation observed among rRNA cistrons and accordingly, 
the absence of specificity of a rRNA derived probe are important drawbacks which are an obstacle to the 
use of a rRNA derived probe for selecting related taxa. In fact rRNA derived probes known so far are mainly 
used to detect large groups of organisms such as Legionella (Wilkinson et al. B 1986 ; Edelstein, 1986) or the 
Pseudomonas fluorescens group (Festl et al.. 1986). or to differentiate relatively distantly related species 
such as Mycoplasma (Goebel et al., 1987) and Chlamydia species (Palmer et al. r 1986) from one another. 
One report described the differentiation between the species Proteus vulgarus and Proteus mirabilis (Haun 
and Goebel, 1987). Both species have a DNA homology value of about 50 % ; for the moment this is the 
highest specificity which could be reached using rRNA derived probes without the use of Southern-blot 
analysis. 

EP 0 272 009 discloses a method for preparing probes, as well as several probes for use in qualitative 
or quantitative hybridization assays. The method comprises constructing an oligonucleotide that is suffi- 
ciently complementary to hybridize to a region of rRNA selected to be unique to a non-viral organism or 
group of non-viral organisms sought to be detected, said region of rRNA being selected by comparing one 
or more variable region rRNA sequences of said non-viral organism or group of non-viral organisms with 
one or more variable region rRNA sequences from one or more non-viral organisms sought to be 
distinguished. A sequence disclosed in relation to Neisseria is TCA TCG GCC GCC GAT ATT GGC. 

Therefore it was unexpected, as found by the inventors of the present invention, that specific rRNA 
derived probes could be devised which could not only differentiate between highly related bacterial species 
but also between taxa related at the subspecies level using a simple direct hybridization format. In 
particular, Neisseria gonorrhoeae strains could be discriminated from other Neisseria strains, including N. 
meningitidis strains, by means of a dot-spot hybridization assay by some of the probes described herein. "~ 

Thus an object of the invention is to provide rRNA-related probes for detecting one or more Neisseria 
strains. 

Another object of the invention is to provide rRNA-related probes for differentiating Neisseria gonor- 
rhoeae from other bacterial species and in particular from other Neisseria species and from Neisseria 
meningitidis. 

A further object of the invention is to provide probes for detecting one or more Neisseria strains by a 
simple hybridization test, such as a dot-spot hybridization test, without resorting to any complementary 
analysis, such as the Southern-blot analysis. 

Still another object of the invention is to provide a probe and a simple method for the in vitro diagnosis 
of one or more Neisseria strains. 

"rRNA-related" as used herein refers to the fact that the probes concerned hybridize with sequences 
normally present in ribosomal RNAs, no matter whether said probes are themselves formed of DNA or RNA 
fragments, or whether they consist of cloned fragments (in the case of DNA) or of synthetic 
oligonucleotides. 

The word " Neisseria " as used herein not only refers to bacteria named Neisseria but also to named or 
unnamed taxa, such as Kingella, Eikenella , Simonsiella , Alysiella and the CDC groups EF-4 and M-5, which 
are highly interrelated with bacteria belonging to the genus Neisseria . These taxa are found within a Tm(e) 
range of approximately 6*C versus ribosomal RNA of flavescens ATCC 13120. Tm(e) is defined in Rossau, 
R., A. Van Landschoot. W. Mannheim, and J. De Ley. 1986. Inter- and intrageneric similarities of ribosomal 
ribonucleic acid cistrons of the Neisseriaceae . Int. J. Syst. Bacteriol. 36:323-332. 

It should be noted that misnamed bacteria, which are not found~within the delta Tm(e) range indicated, 
such as Neisseria paviae, Neisseria cuniculi , Neisseria ovis , Neisseria catarrhal (Branhamella (Moraxella) 
catarrhal ), Kingella indologenes and Alysiella sp., do not belong to the Neisseria group! 

A hybridization probe of the invention for detecting one or more Neisseria strains contains : 
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- either a sequence belonging to a nucleic acid selected from the following groups of nucleic acids and 
which includes itself of from 10 to the maximum number of nucleotides of the selected nucleic acid 

Group 4 : 

5 GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTGACAAAAGTCC 

(4) 

GGUACCGUCAUCGGCCGCCGA0AU0GGCAACAGCC0U0OCUUCCC0GACAAAAGOCC 
w (4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 

(4ter) 

,5 GGACOUOUGOCAGGGAAGAAAAGGCOGOUGCCAAUAUCGGCGGCCGAUGACGGOACC 

(4quater) 

Group 5 : 

ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA ( 5 ) 

20 

ACGCUACCAAGCAAOCAAGUUGCCCAACAGCUAA ( 5bis ) 



25 



30 



35 



40 



50 



55 
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TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT ( 5ter ) 

UUAGCUGUUGGGCAACUUGAUUGCUUJ3C0AGCG0 ( Squater ) 

Group 6 : 

ATACCGTGGTAAGCGGACTCCTTGCGGTTACCCTACCTACTTCTGGTATCCCCCAC 

(6) 

AUACCGUGGUAAGCGGACUCCUUGCGGUUACCCOACCOACOUCOGGUAUCCCCCAC 

(6bis) 

GTGGGGGATACCAGAAGTAGGTAGGGTAACCGCAAGGAGTCCGCTTACCACGGTAT 

(6ter) 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCACGGUAU 

(6quater) 

Group 7 : 

TCAGTCCGATTTCCGCCGGACCTAGGT ( 7 ) 

UCAGUCCGAUUUCCGCCGG ACCU AGGU ( 7 bi S ) 

ACCTAGGTCCGGCGGAA ATCGG ACTGA ( 7 1 er ) 

ACCUAGCUCCGGCGGAAAUCGGACUGA ( 7quater ) 

Group 8 : 

TCAGTCCGATTTCCGACCGGACCTAGGT ( 8 ) 

UCAGUCCGAUUUCCGACCGGACCOAGGO ( 8bis ) 

ACCT AGGTCCGGTCGGAAATCGGACTGA ( 8 1 er ) 

ACCUAGGUCCGGUCGGAAAUCGGACUGA ( 8quater ) 

Group 9 : 

CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC ( 9 ) 

CGCC ACCCGAGAAGC AAGCUUCCCUGUGCUGC ( 9 bi s ) 

GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG ( 9 ter ) 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG ( 9quater ) 

Group 10 : 

CGGGGCTTACGGAGCAAGTCCTTAACCTTAGAGGGCATA (10) 
CGGGGCUUACGGAGCAAGUCCUUAACCUUAGAGGGCAUA ( 1 0bis ) 

TATGCCCTCTAAGGTTAAGGACTTGCTCCGTAAGCCCCG ( 1 0ter } 

UAUGCCCOCUAAGGUUAAGGACOUGCUCCGUAAGCCCCG ( 1 0quater ) 

Group 11 : 

GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC (11) 
GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC ( 1 1 bis ) 

GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC ( 1 1 1 er ) 
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GCGGGGGAGCOGGCAAUAAAGCUAUGAUUCCGC 

Group 12 : _ 

GACACACTCGAGTCACCCAGTTCAGAAC 

GACACACUCGAGUCACCCAGUOCAGAAC 

GTTCTGAACTGGGTGACTCGAGTGTGTC 

GUOCUGAACUGGGUGACUCGAGUGUGUC 

Group 13 : 

TGCTTTCCCTCTCAAGACGTATGC 
OGCUUUCCCUCUCAAGACGUADGC 
GCATACGTCTTGAGAGGGAAAGCA 
GCAUACGOCUOGAGAGGGAAAGCA 
Group 14 : 

TCTCGACAGTTATTACGTACA 
UCOCGACAGUUAUUACGUACA 
TGTACGTAATAACTGTCGAGA 
UGUACGUAAUAACUGOCGAGA 
Group 15 : 

TTTCGTACGCTTAGTACCGCTGTTGAGA 
UUUCGUACGCUUAGUACCGCUCUUGAGA 
TCTCAACAGCGGTACTAAGCGTACGAAA 
UCUCAACAGCGGUACUAAGCGOACCAAA 
Group 16 : 

GTGGTATCGGTTGCTTCGTGTCCGTAGACA 
GUGGUAUCGGOOGCUUCGUGUCCGUAGACA 
TGTCTACGGACACGAAGCAACCGATACCAC 
UGUCOACGGACACGAAGCAACCGAUACCAC 
Group 17 : 

AAGCTATTCCAACAGCTTGCCAACCTAA 
AAGCUAOUCCAACAGCUUGCCAACCUAA 
TTAGGTTGGCAAGCTGTTGGAATAGCTT 
UUAGGUOGGCAAGCUGUOGGAAUAGCaU 
Group 18 : 

TGGTGGGCCTTTACCCCGCCAACCAGCT 
UGGUGGGCCUUOACCCCGCCAACCAGCU 
AGCTGGTTGGCGGGGTAAAGGCCCACCA 



( 1 Iquater) 

(12) 
(12bis) 
(12ter) 
( 12quater ) 

(13) 
(13bis) 
( 13ter) 
( 13quater ) 

(14) 
(14bis) 
( 14ter) 
( 14quater) 

(15) 
(15bis) 
(15ter) 
(15quater) 

(16) 
(16bis) 
(16ter) 
( 16quater) 

(17) 
(17bis) 
(17ter) 
(17quater) 

(18) 

(18bis) 

(18ter) 



55 



AGCUGGUUGGCGGGGUAAAGGCCCACCA 



in which the letters mean the following nucleotides 
A : adenylic residue. 



(18quater) 



5 
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C : cytidylic residue, 
G : guanidylic residue, 
T : thymidylic residue, 
U : uracylic residue, 
5 provided that the probe does not consist of the following sequence: 

TCA TCG GCC GCC GAT ATT GGC 
- or a variant sequence which differs from any of the preceding sequences (4) to (18) 

. either by addition to or removal from any of their respective extremities of one or several 
nucleotides, 

io . or changing within any of said sequences of one or more nucleotides, 

. or both, 

yet provided that in any of the above circumstances said probe still hybridizes with the same RNA or 
DNA target as the corresponding unmodified sequence. 
Under the expression "target" is meant a sequence complementary to any of the sequences of groups 
15 4 to 18 as herein before defined. This in case where the probe of the invention would comprise nucleic acid 
elongations on either side or both of said above defined sequences- e.g. nucleic acid fragments of a 
cloning vector or linker fragments resulting from the cleavage of said probe out of said cloning vector- it is 
understood that such elongations should be selected such as to avoid the possibility that they could 
themselves hybridize with any other corresponding complementary nucleic acid sequence outside of the 
20 above target in a DNA of any microorganism likely to be tested by the process of this invention as later 
defined. Such hybridization would be of a parasitical nature and reduce the specificity of the probe. 

Preferred probes consist of nucleic acid fragments formed of any of the sequences under (4) to (18), 
said fragments containing from 10 to the maximum number of nucleotides of the relevant nucleic acid 
sequence. 

25 It is understood that in the above nucleotide sequences (and in the other ones referred to hereafter), the 
left end of the formulae always corresponds to a 5' extremity and the right end to a 3' extremity of the 
sequence concerned. 

When reference is further made therein to a "probe of group "x"" ■ with "x" from 1 to 18 - it should be 
understood that such probe has a sequence included in one of the nucleic acids belonging to that group as 

30 defined above or further defined hereafter. 

It is also understood that the word "nucleotide" as used herein refers indistinctly to ribonucleotides and 
deoxyribonucleotides and modified nucleotides such as inosine unless otherwise specified. The expression 
"nucleotides" also encompasses those which further comprise modification groups, e.g. chemical modifica- 
tion groups which do not affect their hybridization capabilities. Such modification groups aim, for instance, 

35 at facilitating their coupling, either directly or indirectly, with suitable markers or labels for the subsequent 
detection of the probes so marked or labeled, particularly in their hybridization products with the relevant 
rRNA or DNA strand, e.g. that or those initially contained in a biological sample together with other DNA(s) 
and/or RNA(s). 

For instance, such modification groups are recognizable by antibodies which, in turn, can be recognized 
40 specifically by other antibodies carrying a suitable enzymatic or fluorescent or chemiluminescent label. 
Possible labeling procedures will further be examplified later herein. 

The invention also relates to probes having any of the sequences defined above and in which some 
nucleotides are different, provided that the different nucleotide(s) do(es) not alter the specificity of the 
probes defined above. Some probes may consist of one of the nucleic acids belonging to any of the groups 
45 4 to 10 which are set forth above or of part thereof, said probes however including nucleotidic elongation on 
either sides thereof to the extent that such elongations do not alter the specificity of said probes with the 
genetic materia] of Neisseria as discussed hereafter. 

Most of these probes, can be caused to hybridize with a large number if not all Neisseria. However the 
probes of group 4, 5, 9, 11, 13 and 18 are capable of hybridizing more selectively with corresponding 
so regions of the RNAs or DNAs of Neisseria gonorrhoeae , and in some instances under controlled hybridiza- 
tion conditions - not with other Neisseria. 

This applies particularly to subgroups selected from the probes of group 4, which subgroups are 
hereafter generally designated as groups 1 to 3, each of said groups comprising more specific probes (still 
normally containing at least ten nucleotides) whose probes contain : 
55 - either a sequence belonging to a nucleic acid selected from th following groups of nucleic acids and 
which includes itself of from 10 to the maximum number of nucleotides of the selected nucleic acid 



6 
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70 



Group 1 



Group 2 



TCGGCCGCCGATATTGGCAACAGCCTT 
UCGGCCGCCGAUAUUGGCAACAGCCUU 
AAGGCTGTTGCCAATATCGGCGGCCGA 
AAGGCUGUUGCCAAOAOCGGCGGCCGA 



(1) 

(Ibis) 
(Iter) 
( Iquater) 



TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG (2) 
UCGCCCGCCGAUAUOGGCAACAGCCUUUUCOOCCCUG ( 2bis ) 



75 



20 



25 



30 



35 



45 



CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA (2ter) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA ( 2quater) 

Group 3 : 

GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 3 ) 
GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCUOUDCUUCCCUG ( 3bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC ( 3ter) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC ( 3quater) 

provided that the probe does not consist of the following sequence: 
TCA TCG GCC GCC GAT ATT GGC 
- or a variant sequence which differs from any of the preceding sequences (1) to (3) 

either by addition to or removal from any of their respective extremities of one or several 

nucleotides, 

or changing within any of said sequences of one or more nucleotides, 

y et 0 provided that in any of the above circumstances said probe still hybridizes with the same RNA or 
DNA target as the corresponding unmodified sequence. 

The invention thus provides for probes which are either replicas (those designated by numbers followed 
bv "ter" or "quater") in terms of nucleotide sequence of sequences contained in the rRNAs of most 
Neisseria, with occasionnally a few insignificant differences in nucleotide J^?™ 8 "J^* * ~ 
^ciiT those designated by bare numbers or by numbers followed by "b.s , complementary to 
sequences included in the natural rRNAs of Neisseria. ^^win 

More particularly, it should be appreciated that the target sequences in the rRNAs concerned consist n 
any of the following successive sequences present in most, if not all. Neisseria subject to possible 
insignificant natural differences from one Neisseria to another, whereby such natural drfferences are not 
likely to affect the hybridization specificity of the probes of this invention with such targets : 



50 



55 
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(5') AAGGCUGUUGCCAAUAOCGGCGGCCGA (3 1 ) dquater) 
(5') CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA (3') (2quater) 
5 (5 ) CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGOACC (3') 

Oquater) 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
w (5,) (3') 

(4quater) 

(5*) UUAGCUGOUGGGCAACUOGAUOGCOOGGUAGCGO (3*) (5quater) 

GUGGGGGAUACCAGAAGOAGGUAGGGOAACCGCAAGGAGUCCGCOUACCACGG0AU 
(5') (3 .j 

Oquater) 

(5') ACCUAGGUCCGGCGGAAAUCGGACOGA (3*) (7quater) 

(5') ACCUAGGUCCGGUCGGAAAUCGGACUGA (3*) (8quater) 

(5') GCAGCACAGGCAAGCUUGCUUCUCGGGUGGCG (3') Oquater) 

( 5 • ) UA0GCCC0CUAAGGUUAAGGACOOGCOCCGOAAGCCCCG ( 3 ' ) ( 1 0quater ) 

( 5 ' ) GCGGGGGAGCUGGCAAUAAAGCUAUGADUCCGC ( 3 1 ) (11 quater ) 

( 5 ' ) GUUCUGAACUGGGOGACUCGAGOGOGOC ( 3 * ) (1 2quater ) 

(5') CCAUACCUCUUGAGAGGGAAAGCA (3*) (13quater) 

(5') UGUACGUAAOAACUGUCGAGA (3') (14quater) 

ao (5') OCUCAACAGCGGUACUAAGCGUACGAAA (3*) (15quater) 

(5') UGUCUACGCACACGAAGCAACCGAUACCAC (3") (16quater) 

( 5 ' ) UUAGGOUGGCAAGCUGUUGGAAUAGCDU ( 3 ' ) (1 7quater ) 

( 5 ' ) AGCOGGUOGGCGGGGUAAAGGCCCACCA ( 3 1 ) (1 8quater ) 



75 



20 



25 



35 



The differences in hybridization capability of the nucleotide sequences of the different probes (or of 
(8quater), (Squater), (1 Oquater) the related rRNA sequences) from one probe to another are of a sufficiently 
reduced magnitude as to ensure the selectivity of the sequences of groups (4)-(l8) as regards the detection 
40 and identification of Neisseria (such as N. lactamica, N. mucosa, N. subflava, N. flavescens, N. elongata 
etc..) in a biological sample suspected to contain same, yet to distinguish themTrom other taxi? However' 
within group (4) (and all the more so in groups 3. 2 and 1) and also in group 5, 9. 11. 13 and 18 these 
differences are becoming of sufficient magnitude to enable Neisseria gonorrhoeae strains to be differen- 
tiated from other Neisseria strains in some instances even under less stringent hybridization conditions 
(wh.ch will be referred to herein more accurately later), and in the presence of other DNAs or RNAs or both 
present in the sample studied, e.g. a sample originating from mammals, particularly humans. It will be 
mentioned later that the hybridizations may be carried out e.g. using dot-spot proceeding, if need be upon 
appropriately adjusting the hybridization conditions and subsequent washing conditions of the hybrids 
formed. 

It will be appreciated that the above mentioned specificities, be it for the whole Neisseria taxon or for 
the Ne.sseria gonorrhoeae subtaxon tend to become lost when the number of nucl eotides in the probes 
used fall below 10. Nevertheless and particularly in groups 1, 2, 3, 4, 5, 9, 11, 13 and 18 best results are 
obtained when the number of nucleotides does not grow beyond large numbers (bearing in mind a 
maximum number which is fixed in groups 4 to 18 by the maximum lengths of th sequences concerned) 
For the selectiv identification of Neisseria gonorrhoeae versus other Neisseria most preferred probes hav ' 
sequences comprising from 15 to 27 nucleotides, said sequences being fully included in any of the 
sequences of group 1. Selectivity for N. gonorrhoeae is still retained with probes whose sequences overlap 
regions of corresponding nucleic acids of groups 1 and either 2 or 3 (or are specifically contained in 
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70 



sequences belonging to the nucleic acids of group 2 or 3 only), (or are specifically contained in sequences 
contained in the nucleic acids of group 3 only), yet subject to adjusting the hybridizat.on and washing 

conditions more stringently. „ r . w thm# 

The preferred probes are those which are complementary to the natural rRNAs concerned for they 

hybridize both with said RNAs and the corresponding DNA. 

Yet those which have sequences included in said rRNAs, therefore which will only hybnd.ze with the 
relevant natural DMAs and therefore are less sensitive as the preceding ones, are also part of the invention. 

Other groups of probes of the invention are constituted by those which are specific for Neisseria strains 
yet considered globally (as specified above) consist of groups 6, 7, 8, 10, 12, 14, 16 and 17 as above 
defined, if need be under appropriate adjustment of the hybridizing and washing conditions of the hybrid 

P ° $ The Sobes' according to the invention can be formed by cloning of recombinant plasmids containing 
inserts including the corresponding nucleotide sequences, if need be cleaving the latter out from the cloned 
plasmids upon using the adequate nucleases and recovering them, e.g. by fractionation accord.ng to 

, 5 ™* e ™^™^ S ^ CQt6 . ng tQ ^ jnvention can also be synthetized chemically, for instance by the 

conventional phospho-triester method. 

Among the variants defined hereabove are included hybridization probes lor detecting one or more 
Neisseria strains which target one of the sequences defined hereunder or the corresponding complementary 
20 sequence , when the hybridization medium or the wash medium or both as appropriate are the following 
ones : 

hybridization medium : containing about 3xSSC, 

(SSC = 015M NaCI. 0.01 5M sodium citrate, pH 7.0) about 25mM of phosphate buffer pH 7.1, 20/. 
deionized formamide 0.02% ficoll. 0.02% bovine serum albumin. 0.02% polyvinylpyrrolidone, and about 0.1 
25 ma/ml sheared, denatured salmon sperm DNA, 

wash medium : containing about 3XSSC. 25 mM phosphate buffer pH 7.1. and 20% de.on.zedformam.de. 
wherein said target sequences and the corresponding relevant hybridization temperatures (HT) and wash 
temperatures (WT) respectively are as follows : 
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AAGGCUGUUGCCAAUAUCGGCGGCCGA 
HT and /or WT : about 55 4 C 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA 
HT and/or WT : about 60* C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
HT and/or WT : about 60* C 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAOCGGCGGCCGAOGACGGUACC 
HT and/or WT : about 65 *C 

UOAGCUGUOGGGCAACOUGAUOGCOUGGOAGCGU 

HT and/ox WT : about 55 *C to about 60*C 

CUGGGGGAUACCAGAAGUAGGOAGGGUAACCGCAAGGAGUCCGCOOACCACGGUAO 

HT and/or WT : about 65 'C to about 70* C 

ACCUAGGUCCGGCGGAAAUCGGACUGA 

HT and/or WT : about 55*C 

ACCUAGGUCCGGUCGGAAAUCGCACUGA 

HT and /or WT : about 55 *C to about 60 *C 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 

HT and/or WT : about 55*C to about 60'C 

UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 

HT and/ or WT : about 60 *C to about 65 *C, 

GCGGGGGAGCUCGCAAUAAAGCUAUGAUUCCGC 

HT and/ or WT : about 55 *C, 

GUUCUGAACUGGGOGACOCGAGUGUGOC 

HT and/or WT : about 55*C to about 60*C, 

GCAUACGUCUUGAGAGGGAAAGCA 

HT and/or WT : about 45 *C, 
UGOACGUAAUAACUGUCGAGA 

HT and/or WT : about 40*C to about 45 *C, 

OCUCAACAGCGGOACOAAGCGUACGAAA 

HT and/or WT : about 50*C to about 55*C, 

UGOCUACGGACACGAAGCAACCGAUACCAC 

HT and/or WT : about 50'C to about 60'C, 
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75 



20 



25 



UUAGGUUGGCAAGCUGUUGGAAUAGCUU 

HT and/or WT : about 50'C to about 55'C, 

AGCOGG0UGGCGGGG0AAAGGCCCACCA 

HT and/or WT : about 45*C. 

It should be emphasized that the indicated temperatures are valid only under the conditions mmttonod 
above Sher hybridization or wash media can be used as well. However, when modrt,cations « 
STeither in the probes or in the media, the temperatures at which the probes can be used to obtain he 
Quired sUci idty should be changed according to known relationships, such as those described » the 
SZ^ence : B.D. Names and S.J. Higgins. (eds.). Nucleic acid hybridization. A practical approach. 

' RL lTng 0 »e W v^ts 1 dSned hereabove are included hybridization probes for detecting one or more 
NeisSonorSe strains which target one of the sequences defined hereunder or the correspond^ 
SSenWliquince. when the hybridization medium or the wash medium or both as appropriate are 

"SSSZ medium : containing about 3xSSC. (SSC - 0.15M Nad. 0.015M sodium citrate. P H 7.0) about 
SmM of phosphate buffer P H 7.1. 20% deionized formamide 0.02% ficoll. 0.02% bovme serum aJbum.n. 
0 02% Dolwinylpyrrolidone. and about 0.1 mg/ml sheared, denatured salmon sperm DNA 
Z^Tu^ZLug about 3XSSC, 25 mM phosphate buffer pH 7.1 and J^^JT^ 
wherein said target sequences and the corresponding relevant hybr,d,zation temperatures (HT) and wash 
temperatures (WT) respectively are as follows : 

AAGGCUGUUGCCAAUAUCGGCGGCCGA 
HT and/or WT : about 50'C to about 65'C 



30 



CAGGGAAGAAAAGGCUGUUGCCAAOAUCGGCGGCCGA 

« HT and/or WT : about 60'C to about 70'C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGOACC 

HT and/or WT : about 65*C to about 70* C 

GGACU0UUG0CAGGGAAGAAAAGGC0G00GCAAUAUCGGCGGCCGA0GACGGOACC 

HT and /or WT : about 70 *C to about 75 *C 
UUAGCOGUUGGGCAACOOGAUUGCUOGGUAGCGU 

HT and/or WT : about 65 *C 
45 GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 

HT and/or WT : about 65 *C 
GCGGGGGAGCUGGCAAUAAAGCOAUGAUUCCGC 

50 HT and /or WT : about 65 *C 

GCAOACGOCUUGAGAGGGAAAGCA 

HT and/or WT : about 50*C to about 55*C 
55 AGCOGGOUGGCGGGGUAAAGGCCCACCA 

HT and /or WT : about 60* C. 



11 



EP 0 337 896 B1 



f,x Pr eferred probes of the invention for detecting Neisseria gonorrhoeae strains are those of groups (1) to 
(4), provided that the probe does not consist of th following sequence — 
TCA TCG GCC GCC GAT ATT GGC 

The invention also relates to probes of the above mentioned sequences which can discriminate between 
■ organisms with DNA.DNA hybridization homology values between about 55% to about 75% 

In view of the evolution of rRNA molecules, it seems reasonable that rRNA derived hybridization probes 
which al tow discrimination between highly related taxa (more than 55 % DNA homology) other than those 
found within the Neisseria group (e.g. in Bordetella ), can be constructed also 

It is conceivable that these highly specific probes can be obtained from the sequences found in the 
> same regions of the rRNA molecules than those in which specific sequences for Neisseria gonorrhoeae 
were found (e.g. regions I .. and III in Fig. 1, in the case of 16S rRNA). These regions^aFbTe asily located 

SnLnTf p 9 TT h the . t0tel ° r Partial fRNA Sequence 01 0f 9 anism c °ncemed with the rRNA 
sequence of E. coli. These regions will correspond to the regions found between nucleotides • 

(i) 69 to 99 for region I 

(ii) 432 to 488 for region II 

(iii) 825 to 858 for region III 

in the 16S rRNA molecule of E. coli, in which the numbering refers to the 16S rRNA sequence of E coli 
shown in Fig. 8, and between nucleotides : 77 to 1 09 — — 

in the 23S rRNA molecule of E. wli, in which the numbering refers to the partial 23S rRNA sequence of E 
coli shown in Fig. 9. — 
However it should be emphasized that : 

(i) highly specific probes can be constructed from other regions as well and 

evoSn)° f the$e re9i ° nS ^ * abS6nt in rRNA molecules of ce * ain taxa (due to mutations during 
The invention also relates to a process for detecting Neisseria strains in a biological sample, wherein 
said process comprises contacting said biological sample in which the nucleic acids (DNAs and RNAs) have 
been made accessible to hybridization, if need be under suitable denaturation conditions, with a probe of 
the invention under conditions enabling hybridization between the probe and complementary nucleic acids 
of the Neisseria strains, which may be present in the sample, and detecting the hybrids possibly formed 

The process relates to the detection of Neisseria strains being directly in the sample of after the strain 
nas Deen cultured. 

The detection of a hybrid can be interpreted as meaning that a Neisseria infection was present in the 
biological sample, when any of the probes of groups 1 to 18 is being-UiedTiHd even more specifically that 
a teena gonorrhoeae infection was present when the probe used had a sequence belonging to a nucleic 
acid of groups 4, 5, 9, 11, 13 or 18, possibly under suitable hybridizing conditions, and even more so when 
the probe had a sequence belonging to a sequence of group 3, group 2 or even more preferably group 1 
,. ra -n, CC ?h 9 ? a " a ^ vanta 9 eous embodiment of the invention, in the process for detecting Neisseria 

™1 K Pr ° U ! T th8 ° n9S nvbridi2in 9 ^ with DNA globally and RNA of the NeissenTitTaini 
which may be present in the biological sample. 

The hybridization conditions can be monitored relying upon several parameters, e.g. hybridization 

22f2?"h^ Concentration of the components of the media, and the temperature under 

which the hybrids formed are washed. 

ro m ^L^ b i di f i0 I! . te T f atUrQ iS ' imited in upper va,ue> accordi "9 to the P'°be (its nucleic acid 
2S?2S'i?i!7 1TI *° maXimum hvbridiza «°n temperature of the probes described herein is 
fhJ * k h? L I I 6 ' tem P era,ures duplexing competes with the dissociation (or denaturation) of 
the hybrid formed between the probe and the target. 

The hybridization temperature is preferably comprised from about 45 -C to about 70 -C Darticularlv 
from about 45 * C to about 65 • C. ' y 

oH 7^f^ d f a l° n mediu "L C ° ntainS ab0Ut 3xSSC " < SSC = °' 15 M Na C 0.015 M sodium citrate. 

P H 7.0) abou 25mM of phosphate buffer pH 7.1. and 20% deionized formamide. 0.02% ficoll 0 02% bovine 

serum albumin, 0.02% polyvinylpyrrolidone, and about 0.1 mg/ml sheared, denatured salmon sperm DNA. 
The washing temperature is comprised in the range from about 50 • C to about 75 • C 
The process for detecting Neisseria strains generally, according to the invention can be carried out by 

suitably adjusting the hybridization temperature to a value at which hybridization is specific, and in such a 

case washing under more stringent conditions is not necessary. 

nn» ^°! rdin ?i l l ^T 9 ' ! mbodimc, nt of the process of the invention, the hybridization temperature needs 
not necessarily be adjusted to toe value at which hybridization is specific and in particular can be lower than 
the temperature at which hybndization is specific, provided washing is carried out at a temperatur 
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nth^b^al irSh T probe oi group 6;thiTiy&idlzatJon temperature is suitably adjusted to range of 
S5?Stff^CJu» » range from about 65-0,0 about 70'C, the media be.ng those 

5 ab °" d anol d r process embodiment for detecting Neisseria strains general.y the probe used is anyone of 
group 7 above Lined, the hybridization temperatuTililultably adjusted to range of about 55 C and/or the 

^^l^^^^ strains generaiiy. the probe used is anyone of 

W 9r ° U T P h 1 e Cr«ftem P erature is suitably adjusted to range of about 55-C pre. ^f™*£ 
and/or the w ash temperature to range of about 55'C. preferably of about 53'C. the hybnd.zat.on med.um 

^T^Z^T^rne* for detecting Neisseria strains generaHy. the probe used is anyone of 

15 ^Z^^re * — » «*— * ^ " about 6 0-C and/or the wash temperature 
to ranae of about 60 ■ C. the hybridization medium being the one above defined. 

In a farther process embodiment for detecting Neisseria strains generaHy. the probe used ,s anyone o, 

9r °^fybrrd-Stlo r Ttempera t ure is suitab.y adjusted to range of about 60 • C and/or the wash temperature 
tn nnne of about 60 • C the hybridization medium being the one above defined. 

,n 9 a ^process embodiment for detecting Neisseria strains generaiiy. the probe used ,s anyone of 

9r ° U T P h 4 e tbridfzSn'temperature is suitabiy adjusted to r^ge of about 65'C and/or the wash temperature 
+rt ra nn« nf about 65 • C the hybridization medium being the one above defined. 

,n 9 a further ^cess embodiment for detecting Neisseria strains generally, the probe used ,s anyone of 

9r TehySiSon d tem P erature is suitab.y adjusted to range of about 55 ' C and/or the wash temperature 
♦n «nn fi nf ahnut 55 • C the hybridization medium being the one above defined. 

9,o r.f»r^r» m p..«ur. k .** +~ » -» - *-»•« -rrr ,empa,a "* 

J a hn„t « • r to about 60 • C the hybridization medium being the one above defined. 

t0 7: i^Z^J^^^ ses* 8Win8 9enera,,y - me probe used is anyone of 

9r TeS2olm P erat U re is suitab.y adjusted to range of about 60;C and/or the wash temperature 

to ranoe of about 60 • C. the hybridization medium being the one above defined. 

in a furtr process embodiment for detecting Neisseria strains generally, the probe used is anyone of 

'^wLTL^e is suitab, adjusted to range of about 55-C and** - U > wash temperature 
to ranoe of about 55 • C to about 60 • C. the hybridization medium be.ng the one above defined. 

in a ^^LllL^e* for detecting Neisseria strains generally, the probe used . anyone of 

gt0 Ve\%^L^e is suitably adjusted to range of about 55; C and/or the wash temperature 
a* tn ranoe of about 55 ■ C, the hybridization medium being the one above delmed. 

7a further process embodiment for detecting Neisseria strains generally. One probe used is anyone of 

^^SS^ZL^ is suitabiy adjusted to range of about 55' C to about 60-C and/or the 
wash temirature to range of about 55'C to about 60-C. the hybridization medium be.ng the one above 

50 d6fi "n't further process embodiment for detecting Neisseria strains generally, the probe used is anyone of 
^e^^tmperature is suitably adjusted to range of about 45- C and/or the wash temperature 
to rana of about 45 • C, the hybridization medium being the one above defined. 

55 Tn a further process embodiment for detecting Neisseria strains generally, the probe used ,s anyone of 

9f °Ve^tT W ^e is suitably adjusted to range of about 40-C to about 45-C and/orthe 
wash temP^ature to rangeof about 40'C to about 45'C. the hybridization med.um be.ng th one above 
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defined. 

group iVSve Ed emb ° dim8nt '° r deteCting Neisseria slrains Aurally, the probe used is anyone of 
The hybridization temperature is suitably adjusted to range of about 50 -C to about 55 'C and/or the 
1 defined 9mPeratUre ^ * ^ ^ '° ^ 55 ' C ' hybridization medium bei "9 the °™ *°ove 

In a further process embodiment for detecting Neisseria strains generally, the probe used is anyone of 
group 16 above defined. 

The hybridization temperature is suitably adjusted to range of about 50 -C to about 60 'C and/or the 

' defined mPer2tUre t0 ran98 * ab ° Ut 5 °' C t0 ab ° Ut 6 °' C ' 816 hybridizati °" medium being the one above 

nm !" fJ"^ embodiment for detectin 9 Neisseria strains generally, the probe used is anyone of 

group 1 7 aoove defined. 

The hybridization temperature is suitably adjusted to range of about 50'C to about 55 «C and/or the 

I deflned emPeratUre * ™" ° f *** ^ * *"* 55 hybridiza,ion medium bein 9 the one above 

In a further process embodiment for detecting Neisseria strains generally, the probe used is anyone of 
group ia above defined. 

The hybridization temperature is suitably adjusted to range of about 45 • C and/or the wash temperature 
to range of about 45 • C, the hybridization medium being the one above defined temperature 

NeiS wJT ti0n T, rel3t f S 3,80 t0 3 Pr0CSSS f ° r de,eCti " 9 Nelsseria 90"°rrhoeae strains from other 
^ssena strams in a biological sample, and advantageously for diffeFinWn Peiis^ gonorrhoeae strains 

iTnJ 9 V ?1 S , UCh 35 - me " in9itidis ' wherein P rocess compr ises contacting said bio logical 
sampte m wh.ch the nucle.c acids (DNAs and RNAs) have been made accessible to hybridization, if need 

£i™ h , < de " aturation condi,ions - with a P rot >« of the invention specific for Neisseria gonorrhoeae 
strains and selected from groups 1 to 5. 9, 11. 13 and 18. whenever required. undiThybri dization and 
washing conditions adjusted such as to ensure specific hybridization with complementary nucleic acids of 
* he gor^oeae strains, which may be present in the sample, yet not with complementary DNA 

or RNA of other Neisseria species, and detecting the hybrids possibly formed 

. .™ e othe ' fr om which the N. gonorrhoeae strains can be specifically differentiated are 

for instance NL lactamica, N. mucosa. N. subflav^N. flavescens^ and N. elongata 

In this respect, the hybridization temperature is preferably comprisid from about 50 • C to about 75 • C 

nH 7 n r e I 6 ^ c yb ! id l 2a u 0n medium COntains about 3xSSC ' < SSC = 015M NaCI, 0.015M sodium citrate. 
PH 7.0) about 25mM of phosphate buffer pH 7.1. and 20% deionized formamide. 0.02% ficoll, 0.02% bovine 
serum albumin 0.02% polyvinylpyrrolidone, and about 0.1 mg/ml sheared, denatured salmon sperm DNA 

formamid? *°* 3XSSC> 25 ™ M Ph0Sphal9 buffer pH 7A ' and 2 °% ionized* 

The wash temperature is comprised from about 50* C to about 70 *C 

»hJ» h Pr0C / S l e T^ d L ment f ° r det6Ctin9 Neissefia 9Q"orrnoeae , the probe used belongs to group 2 
above defined, the hybridization temperature is suitably adjusted to range about 60 and/or the wash 

^ *** *'° * ? °' C ' ^ 65 '°' the medium ""8 the ° ne 

*JH ZZZTt T b ° d J ment f ° r deteClin9 Neisseria 9° n °""Q*ae . the probe used belongs to group 3 
above defined, the hybndizaaon temperature is suitably adjusted to range of about 60 -C. and/or the wash 

aZT£ned° ra " 9e *"* *' C * *°* 7 °' C ' 3b ° Ut the medium bein 9 »» « 

abov« T£l p ; h oce h SS h emb ° diment for def octing Neisseria gonorrhoeae , the probe used belongs to group 4 
above defined, the hybrid.zation temperature is suitably adjusted to range of about 65 -C, antfbr the wash 
temperature for range from about 70 • C to about 75 ■ C. preferably about 70 • C 

nrn I ^ er P? fe ' re d embodiment for detecting Neisseria gonorrhoeae , the probe used belongs to 
group 5 above defined, the hybridization temperature iTiultibTy adjusted to range of about 60 - C and/or 
the wash temperature to range of about 65 • C. 

In a further preferred embodiment for detecting Neisseria gonorrh oeae, the probe used belongs to 

65°.r 1ST d9fi :: d ' hybridiZati ° n t9mp8ratUre iilUii5bTy i3»lo-range of about 60 .?SScS 
65 C. and the wash temperatur to range of about 65 • C. 

II iltSS TT embodim9nt for detecti "9 Neisseria gonorrhoeae , the probe used belong to group 
1 1 . the hybridization temperature and/or the wash temperature is suitably adjusted to about 65 • C 
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In a process embodiment tor detecting Neisseria gonorrhoeae , the probe used belongs to group 13 
above defined the hybridization temperature is suitably adjusted to range about 50 'C to about 55 C, 
anlr fhe wash temperature to range from about 50-C to about 55'C, the medium being the one above 

5 d6li ifa process embodiment tor detecting Neisseria gonorrhoeae , the probe used belongs to group 18 
above defined, the hybridization temperaforeTslHlaDly adjusted to range about 60'C. and/or the wash 
temoerature to range about 60 • C, the medium being the one above defined. 

TS dtng to another particu.arly preferred process embodiment tor detecting Neisseria gonorrhoeae 
the pS>e used be.ongs to group 1 above defined, the hybridization temperature is surtabh. , adjusted to 
,o range of about 55'C. preferably of about 53'C. and/or the wash temperature to range from about 55 C to 
about 65 -C. preferably from about 53 *C to about 65 -C. more preferably of about 53' C. 

in a preferred process of the invention for detecting N. gonorrhoeae , the probe used belongs to anyone 
of groups (1) to (4), provided that the probe does not consist of the following sequence: 
TCA TCG GCC GCC GAT ATT G6C , ,_, 

The invention also relates to a kit for the detection in vitro of a large number, preferably all Neijseria 

strains in a biological sample containing : 

- at least one probe selected among any of those which have been defined above ; 

- the buffer or components necessary for producing the buffer enabling an hybnd.zat.on reaction 
between these probes and the DNAs and/or RNAs of a strain of Neisseria to be earned out, 

- when appropriate means for detecting the hybrids resulting from the preceding hybridization. 
The invention further relates to a kit for detecting specifically N. gonorrhoeae strains contammg : 

- at least one probe selected among any of those that are specific for N. gonorrhoeae as above defined, 
e.g. a probe of groups (2). (3). (4). (5). (9). (11). (13) or (18). preferably a probe of group ( 1) ; 

- the buffer or components necessary for producing the buffer enabl.ng an hybnd.zat.on reaction 
between these probes and only the DNAs and/or RNAs of a strain of Neisseria gonorrhoeae to be 

InT^rred kit for detecting N. gonorrhoeae strains, the probe belongs to groups (1) to (4). provided 
that the probe does not consist of the following sequence: 

TCA Tnfinven C tio G n C ?efate T sTa G trtfor detecting a large number, preferably all Neisseria strains and 
snscificallv Neisseria gonorrhoeae strains containing : 

^aft^ st one proL selected among any of those that have been above defined e^g. a probe of groups 
(1) to (18). more preferably a probe of groups (6). (7). (8), (10), (12). (14). (15), (16) or (17) ; 

- he buffer ready for use or components in appropriate proportions necessary tor producing the buffer 
enabling an hybridization reaction between these probes and the DNAs and/or RNAs of a large 
number, preferably all strains of Ne isseria to be carried out. 

- at least one probe selected amoTig-inT^f those that are specific for Neisseria gonorrhoeae as above 
defined, e.g a probe of groups (2). (3), (4). (5). (9), (11). (13) or (18) or more preferably a probe of 

«, - tiTbuffeVready for use or components necessary in appropriate proportions ^r producing the buffer 
enabling an hybridization reaction between these probes and only the DNAs and/or RNAs of a strain 
of Neisseria gonorrhoeae to be carried out. 
In a ^FefiTFid kit for detect ing Neisseria strains and specifically N. gonorrhoeae strams. the probe used 
for detecting N. gonorrhoeae strainiTOgi to groups (1) to (4) provided that the probe does not consist of 
45 the following sequence: 

TCA TCG GCC GCC GAT ATT GGC 

CONDITIONS OF THE USE OF PROBES : 

The probes of the invention are advantageously labeled. Any conventional label can be used. The 
probes can be labeled by means of radioactive tracers such as *P, ^S, 125 1, 3 H and "C. 

The radioactive labeling can be carried out according to any conventional mettod such as tormina 
labeling at the 3' or 5' position with the use of a radio-labeled nucleotide, a polynucleotide kinase (with o 
without ^phosphorylation by a phosphatase) or a ligase (according to the extremity to be labe ed^ Or . of 
The probes of th invention can be the matrix for the synthesis of a chain cons.st.ng of several radioactive 
nucleotides or of several radioactive and non radioactive nucleotides. The probes of the > inven 10 „ can also 
be prepared by a chemical synthesis using one or several radioactive nucleotides. Another method I for 
radioactive labeling is a chemical iodination of th probes of the invention which leads to the binding of 
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several 125 1 atoms on the probes. 

If one of the probes of the invention is made radioactive to be used for hybridization with a non 
radioactive RNA or DNA, the method of detecting hybridization will depend on the radioactive tracer used. 
Generally, autoradiography, liquid scintillation, gamma counting or any other conventional method enabling 
one to detect an ionizing ray issued by the radioactive tracer can be used. 

Non radioactive labeling can also be used by associating the probes of the Invention with residues 
having : immunological properties (e.g. antigen or hapten), a specific affinity for some reagents (e.g. ligand) 
properties providing a detectable enzymatic reaction (e.g. enzyme, co-enzyme, enzyme substrate or 
substrate taking part in an enzymatic reaction), or physical properties such as fluorescence or emission or 
absorbtion of light at any wave length. Antibodies which specifically detect the hybrids formed by the probe 
and the target can also be used. 

A non-radioactive label can be provided when chemically synthesising a probe of the invention, the 
adenosine, guanosine, cytidine, thymidine and uracyl residues, thereof being liable to be coupled to other 
chemical residues enabling the detection of the probe or the hybrids formed between the probe and a 
complementary DNA or RNA fragment. However, the nucleotide sequence of the probe when modified by 
coupling one or more nucleotides to other chemical residues, would be the same as the nucleotidic 
sequence of one of the probes of the invention. 

The invention also relates to processes for detecting by hybridization RNA and/or DNA with the probes 
of the invention, which have been labeled and can be detected as described above. In this regard 
conventional methods of hybridization can be used. 

For detecting cells coming from or being themselves living organisms, the RNA and/or DNA of these 
cells if need be, is made accessible by partial or total lysis of the cells, using chemical or physical 
processes, and contacted with one or several probes of the invention which can be detected. This contact 
can be carried out on an appropriate support such as a nitrocellulose, cellulose, or nylon filter in a liquid 
medium or in solution. This contact can take place under sub-optimal, optimal conditions or under restrictive 
conditions (i.e. conditions enabling hybrid formation only if the sequences are perfectly homologous on a 
length of molecule). Such conditions include temperature, concentration of reactants, the presence of 
substances lowering the optimal temperature of pairing of nucleic acids (e.g. formamide, dimethylsulfoxide 
and urea) and the presence of substances apparently lowering the reaction volume and/or accelerating 
hybrid formation (e.g. dextran sulfate, polyethyleneglycol or phenol). 

The elimination of probe of the invention which has not hybridized can be carried out by washing with a 
buffer solution of appropriate ionic strength and at an appropriate temperature, with or without treatment 
with S1 nuclease or any other enzyme digesting single strand DNA or RNA but not digesting DNA-RNA 
hybrids or double strand DNA. 

In a liquid medium, the hybrids of the probes of the invention paired to the cellular DNA or RNA 
fragments can be separated from the rest of the liquid medium in different ways, e.g. by chromatography 
over hydroxyapatite. 

Then the hybridized probes are detected by means of the label on the probe. 

In order to target the Neisseria chromosomal DNA fragments carrying the genes coding for the RNA 
fragments from which the labeled probes of the invention derive, after treating DNA by one or several 
enzymes and denaturation of DNA fragments (i.e. separation of both chains), one of the probes of the 
invention is contacted with the DNA fragments under the conditions enabling hybridization and after the time 
necessary to get to the end of the hybridization, the non-hybridized fragments are separated from the 
hybridized fragments and the label is detected as it has been described above for the detection of the cells. 

Generally speaking, the different probes of the invention can also be contained in recombinant DNA 
enabling their cloning, if the presence of a heterologous DNA is not a nuisance for the specificity of the 
probes in the encompassed uses. 

More precisely, the examples hereafter relate to the preparation of the probes of the invention 
respectively corresponding to the sequences (1), (2). (3). (4), (5), (6), (7), (8), (9), (10), (11), (12), (13), (14), 
(15), (16), (17) and (18) above described and hereafter mentioned respectively as probes n* 1 n*2 n" 3 
n- 4,n- 5,n- 6,n- 7,n- 8,n* 9,rr 10, n- 11, n* 12, n- 13, n* 14, n* 15, n* 16, n« 17andn-'l8. 

MATERIAL AND METHODS 
1) Organisms and media use d : 

The following strains were cultured as described by Rossau et al. (1986) : Neisseria gonorrhoeae NCTC 
8375 , Neisseria meningitidis NCTC 10025 T , Neisseria lactamica NCTC 10617 1 , Nei sseria mucos a CIP 
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59 51 T Neisseria subflava ATCC 10555. Neisseria flavescens ATCC 13120 T , Neisseria elongata ssp. 
elonga te NCTC l uWTind Morax lla (Branhamella ) catarrhalis NCTC4103. Eight randomly chosen N. 
gonorrhoeae strains and nine N. meningitidis strains (from different serotypes) were cultured overnight on 
blood agar p lates at the InstituTe of Tropical Medicine, Antwerp, Belgium. The identity of the strains was 
checked by conventional methods. Purified genomic DNA from the remaining strains was provided by J. De 
Ley (Lab. Microbiology, State University Gent, Belgium). 

2) DNA preparations : 

High-molecular weight genomic DNA was prepared essentially by the method described by Marmur 
(1961). Plasmid DNA was isolated by the method described by Kahn at al. (1979) and purified by CsCI- 
gradient centrifugation. 

3) Fixation of d enatured DNA on nitrocellulose membranes : 

The DNA solution was heated for 10 min. at 95- C. put on ice, and adjusted to 6XSSC (SSC : 0.15M 
NaCI 0 01 5M sodium citrate, pH 7.0). The appropriate amount of solution was applied to a BA85 membrane 
(Schleicher & Schuell, W.-Germany) in a dot-spot manifold. After air drying, the membrane was baked at 
80'Cfor2 h. 

4) Construction of pNGDI and pNGK3 : 

The plasmids pNGDI and pNGK3 contain the probes n« 3 and n« 6 as an insert respectively. They 
were constructed from pNG4 and pNG3 respectively, which are pTZ18R (Pharmacia. Sweden) derived 
recombinant plasmids which contain part of the 16S rRNA gene of Neisseria gonorrhoeae NCTC 8375 . In 
the case of pNGDI a 71 basepair Stul-Kpnl fragment was subcloned and 25 basepairs beginning from the 
Stul site were subsequently removed by Exonuclease III (Stratagene. U.S.A.) and mung bean nuclease 
(Stratagene, U.S.A.) treatment. For the construction of pNGK3, 63 basepairs were likewise removed from the 
3' end of the insert of pNG3. The resulting plasmid was cleaved with Sphl and BstXI. followed by blunting of 
the sticky-ends and intramolecular ligation. The restriction enzymes were purchased from Boehr.nger 
Mannheim (W.-Germany) or Bio Labs (U.S A) and used as recommended by the suppliers. 

5) DNA sequence determination : 

The inserts of pNGDI and pNGK3 were sequenced by the dideoxy chain-termination method on 
supercoiled plasmid DNA as described in the GemSeq K/RT™ Sequencing System technical manual 
(Promega, U.S.A.). 

6) Oligonucleotide synthesis and purification : 

The oligonucleotides were synthetized by the phosphite-triester method on a Gene Assembler 18-5800- 
01 (Pharmacia, Sweden) or a Cyclone 8400 (New Brunswick. U.SA). The deprotected oligonucleotides 
were purified on a 15% polyacrylamide gel in 7M ureum. After overnight elution, they were desalted on a 
Sephadex® G-25 (Pharmacia. Sweden) column. 

7) Probe labeling : 

The synthetic oligonucleotides used as probes were labeled using T4-polynucleotide kinase (Pharmacia. 
Sweden) and gamma-^P-dATP (Amersham. U.K.) (Maniatis et al.. 1982). 

To eliminate interference due to vector sequences during hybridization, the inserts of pNGDI and 
PNGK3 were cut out using restriction enzymes and purified by agarose gel electrophoresis. The purified 
inserts were labeled by filling in the sticky-ends with alpha-^P-dATP (Amersham. U.K.) using Klenow 
enzyme (Boehringer Mannheim, W.-Germany) (Maniatis et al., 1982). Unincorporated label was removed 
using a Bio-Gel® P-6DG (Bio-Rad Laboratories, U.SA) spin-column. 
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8) Hybridizations : 

A general hybridization protocol was followed in all experiments except that the conditions were adapted 
to the nature of the probes used. Prehybridization was usually performed in plastic bags in 3xSSC, 25 mM 
phosphate buffer pH 7.1 (FB), 20% deionized formamide (FA), 0.02% ficoll, 0.02% bovine serum albumin, 
0.02% polyvinylpyrrolidone, and 0.1mg/ml sheared, denatured salmon sperm DNA at the same temperature 
as the hybridization for 30 min. to 4 h. Hybridizations were performed during 1 h to overnight in the same 
solution to which approximately 0.5 to 1 x 10 6 cpm/ml 32 P-probe was added. The hybridization temperature 
(HT) varied from experiment to experiment. Following a brief rinse in 3xSSC, 25mM FB and 20% FA at 
room temperature, the membranes were washed for 15 to 30 min. in 3xSSC, 25mM FB and 20% FA at the 
wash temperature (WT) indicated in the figures. Afterwards the membranes were rinsed in 1.5xSSC at room 
temperature for approximately 10 min., dried and autoradiographed. 

RESULTS : 

1) Probes used : 

In order to select Neisseria gonorrhoeae specific probes, one of the rRNA cistrons of the type strain of 
N. gonorrohoeae was cloned and sequenced. Evolutionary less-conserved regions within the cistron were 
identified by alignment with known sequences. Some of the regions were subcloned (probes n * 3 and 6) or 
chemically synthesized (probes n- 1, 2, 4, 5, 7, 8, 9. 10, 11 12, 13, 14, 15, 16. 17 and 18) and used as 
hybridization probes. Fig. 1 represents the allocations of the regions for which DNA-probes were con- 
structed and used on the 16S rRNA secondary structure of Escherichia coli (Woese et al., 1983). These 
regions are indicated by an heavy bar and numbered by Roman numeralsTProbe n • 9 was derived from 
region I, probes n • 1 to 4 were derived from region II, and probes n • 5 and 6 from regions III and IV 
respectively. 

In Fig. 2 the complementary sequences of the probes according to the invention n • l,n* 2, n # 3, n* 
4, n* 5, n* 6 and n* 9 are aligned with the corresponding sequences of Pseudomonas testosteroni ATCC 
11996 (Yang et aJ., 1985), the closest phylogenetic neighbour of Neisseria from which the 16S rRNA 
sequence is published and with the corresponding sequences of Escherichia coli (Brosius et al., 1978). 

In Fig. 3 the complementary sequences of probes n* 7, n* 8, n* 10 aricTrr 11 derived from the 23S 
rRNA gene are aligned with the corresponding Escherichia coli sequences (Brosius et al., 1980). 

From region II (in Fig. 1) of the 16S rRNA, four probeswith different lengths (27, 37, 47 and 57 bases 
for probes n- 1, n* 2, n* 3 and n* 4 respectively) were tested. The probes n* 7 and n* 8 were derived 
from the same region in the 23S rRNA. The sequence of probe n • 8 is identical to the sequence of probe 
n ■ 7, except that in probe n • 8 an adenosine residue was inserted (see Fig. 3). From all other regions one 
probe only was used in the experiments. 

Figure 1 1 represents the allocations of the regions from which probes of the invention were constructed 
on the presumptive 16S rRNA recombinant structure of Neisseria gonorrhoeae. 

These regions are indicated by heavy bars and numbered by Roman numerals. The corresponding 
probe-number is indicated between brackets. 

Figure 12 represents the allocation of the regions from which probes of the invention were constructed 
on the 23S rRNA secondary structure of Escherichia coli (Noller, Ann. Rev. Biochem. 53: 119-162, 1984). 

These regions are indicated by heavy bars and numbered by Roman numerals? The corresponding 
probe-number is indicated between brackets. 

2) Specificity of the probes : 

a.1) Study of probes n * 1 to n • 1 1 : 

The criterion for specificity was the ability to differentiate between Neisseria gonorrhoeae and N. 
meningitidis strains. Several independent studies (Kingsbury, 1967 ; Elwell and Falkow, 1977 ; Hoke and 
Vedros, 1982 ; Riou at al., 1983 ; Guibourdenche et al., 1986) have shown that, despite their distinct 
pathogenic character both species are genotypically extrem ly highly related. The DNA:DNA hybridization 
homology values reported between representatives of both species range between 64 and 93%. These 
values are most often found among members of th same species, being recalled that a consensus on the 
definition of a species has been reached (Wayne et al.. 1987) which states that "a species generally would 
include strains with approximately 70% or greater DNA- DNA relatedness and with 5*C or less delta Tm". 
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According to this definition N. gonorrhoeae and N. meningitidis should be considered as subspecies of one 
and the same species (Guibourdenche et al., 1986). 

In a first series of experiments. 1 ug of denatured DNA of Neisseria gonorrhoeae NCTC 8375 (NG), 
Neisseria meningitidis NCTC 10025 T (NM), and Escherichia coli B (EC) was spotted onto membranes and 
hybridize d at the tem perature (HT:i.e. hybridization temperature) and with the probes indicated in Fig. 4. 
Following hybridization the membranes were washed for 15 min. at different wash temperatures <WT), dried 
and autoradiographed for 24 h with an intensifying screen at -70 -C. From the autoradiographs in Fig. 4. it is 
clear that all probes derived from regions I, II and III (Fig. 1) of the 16S rRNA (probes n' 1 to 5 and probe 
ir 9) and one probe (n« 11) of the 23S rRNA are specific for N. gonorrhoeae at the appropriate wash 

temperature, i.e. 

- at a wash temperature of 55, 60 and 65 * C for probe n • 1 , 

- at a wash temperature of 60, 65 and 70 • C for probe n * 2, 

- at a wash temperature of 65 * C for probe n • 3, 

- at a wash temperature of 70 and 75 * C for probe n • 4, 

- at a wash temperature of 65 • C for probe n * 5. 

- at a wash temperature of 65 • C for probe n • 9. 

- at a wash temperature of 65 • C for probe n • 1 1 . 

By comparison, the autoradiographs in Fig. 4 show that probes n' 6. n- 7, n' 8 and n- 10 are not 
specific for N. gonorrhoeae. 

The hybri dization resul ts of probes n* 1. n- 5 and n- 9 with genomic DNA from randomly chosen N. 
gonorrhoeae and N. meningitidis sfrains are presented in Fig. 5. One ug denatured DNA from nine 
Neisseria go norrhoiae!tainT(row A. B and C. 1 to 3), ten Neisseria meningitidis strains (row D, E and F. 1 
to 3 and row G, 1). an d one strain each of Pseudomonas testosteroni (row G. 2) and Escherichia coli (row 
G 3) were spotted onto nitrocellulose, hybridized with probe n' 1 (panel A), probe n- 5 (panel B) and 
probe n' 9 (panel C) at 50 'C, 55 "C. and 60' C respectively and washed at the temperature indicated. The 
autoradiographs in Fig. 5 show that the probes n- 1. n- 5 and n- 9 duplex with the DNA from all N. 
gonorrhoeae strains tested. Probes N' 5 and n- 9 were specific for N. gonorrhoeae strains at high 
stringencies only (for instance hybridization temperature of 55 'C, wash temperature of 65' C, in the case of 
probe n- 5) whereas probe n- 1 remained specilic at low stringency conditions (hybridization temperature 
of 50 *C wash temperature of 50 'C or 55 *C). In view of the sequence conservation within rRNA cistrons, it 
seems unlikely that the latter probe will not form stable duplexes with the nucleic acid from other N. 
gononhoeae strains under these non-stringent conditions. 

If a taxo n-specific rRNA-derived DNA-probe does not detect nucleic acid from closely related or- 
ganisms, the probability that it will detect nucleic acid from more remotely organisms can considered to be 
very small. This is shown by Fig. 6 corresponding to an experiment in which probes n- 3, n' 5, n' 6 and 
n- 7 were hybridized with genomic DNA of seven Neisseria species and some other Gram-negative 
bacteria More precisely. Fig. 6 represents hybridization results of selected rRNA-derived DNA-probes with 
one ug of denatured DNA of Neisseria gonorrhoeae NCTC 8375 T (row A,1), N. meningitidis NCTC 10025 - 
(row B,1). N. lactamica NCTC 10617 1 (row C,t). N. mucosa CIP 59.51 T (row D.I), N. subflava ATCC 10555 
(row E1)~N . flavesce ns ATCC 13120 T (row F.1). N. elongata ssp. elongate NCTC 10660 (row A.2). 
Chromobactirium violaceum NCTC 9757 NT (row B.2), Pseudomonas testosteroni ATCC 17407 (row C.2) 
Haemophilus duc reyi CIP 542 (row D,2), Moraxella (Branhamella) catarrhal NCTC 4103 (row E,2), and 
Escherichia c oiMBlFow F,2), spotted on nitrocellulose, hybridized at the temperature and with the probe 
indicated an d~washed at the temperature indicated. Under the conditions used, probes n- 3 and 5 did not 
form stable duplexes with any of the DNAs tested, except for N. gonorrhoeae DNA. Even the less-specif.c 
probes (n- 6 and 7) did not produce a detectable signal with non-neisserial DNA. It should be mentioned 
that probe n« 6 did hybridize with DNA from the type strain of Simonsiella crassa at 60- C in 3SSC and 
20% FA 

From the results shown in Rg. 4, 5 and 6. it is obvious that the specificity of the probes is highly 
dependent on the hybridization and wash conditions used. For instance, by simply altering the wash 
temperature, the detection-range of the probes can be extended, so that one and the same probe can be 
used to detect N. gonorrhoeae specifically, or a larger group of organisms. This is illustrated in Rg. 7 in 
which 1 ug of dot -spotted dena tured DNA from Neisseria gonorrhoeae NCTC 8375 T (NG), N. meningitidis 
NCTC 10025 T (NM), N. elongata ssp. longata NCTC 10660 (NE), Chromobacterium violaceum NCTC 
9575 T (CV). Pseud omo^aslistoiteroni ATCC 17407 (PT). and Escherichia coli B (EC) was hybridized at 
50 • C with 32 P-labeled probe n* 3 in the absenc of formamide. Afterwards the membranes were washed at 
50 60 70 and 80* C respectively in 3SSC and 25mM FB. The membranes were dried and autoradiog- 
raphed overnight at -70 'C with an intensifying scr en. It results from this figure that the specificity of the 
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probe decreases when wash temperatures are lowered. At 80 ■ C, probe n • 3 is specific for N. gonorrhoeae 
DNA. At 70 *C, this probe duplexes with N. gonorrhoea and N. meningitidis DNA, and at 60 *C with DNA 
from the three Neisseria species tested. However, even non-neisserial DNA could be detected when the 
wash temperature was 50 • C. 

Table I below summarizes the temperature range in which the probes of the invention are specific for N. 
gonorrhoeae . For each probe this temperature range is between Ts and Td. Ts is the lowest temperature at 
which the probe is still specific for N. gonorrhoeae and Td is the temperature at which the probe-target 
duplex is completely dissociated. These values were obtained under the following conditions : 3 SSC. 25 
mM FB pH 7.1 and 20% FA. If these conditions the nature of the probe or the target are changed, the 
temperatures will change accordingly. The temperatures were experimentally determined using intervals of 
5'C, hence the delta 5*C range of Ts and Td. It is to be noted that probe n • 1 may also be specific at a 
temperature lower than 45-50 "C and that probes n' 6, n* 7, n* 8 and n* 10 are not specific for Neisseria 
gonorrhoeae . 

TABLE I 



Probe 


Ts(-C) 


TdCO 


1 


45-50 


65-70 


2 


55-60 


70-75 


3 


60-65 


70-75 


4 


65-70 


75-80 


5 


60-65 


65-70 


6 




70-75 


7 




55-60 


8 




60-65 


9 


60-65 


65-70 


10 




65-70 


11 


60-65 


65-70 



a.2) Results concerning probe n* 1: 

Probe n • 1 was extensively tested using 202 N. gonorrhoeae strains and 84 N. meningitidis strains. 
The following method was used: ~ ~~ ~~ 

A few colonies of each strain were applied to Biodyne A membranes which were placed for 3 minutes 
on Whatman® 3MM paper saturated with 10% SDS. After drying, the membranes were baked for 2 h. at 
80 *C and hybridized for 1 to 2 h. at 53* C in hybrid idization mixture to which about 10 6 cpm/ml 32 P-labeled 
probe (n* 1) was added. 

The results are illustrated in Figure 15. In Figure 15, each number represents either a Neisseria 
gonorrhoeae or a N. meningitidis strain. The N. meningitidis strains are boxed. 

All N. gonorrhoeae strains gave an unequivocal positive signal after 3 h. exposure (at -80 *C with 
intensifying screen). None of the N. meningitidis strains gave a positive results even after overnight 
exposure. The presence of a detectable amount of rRNA in the N. meningitidis spots was afterwards 
confirmed using a non-specific rRNA-derived probe. 

Other experiments showed that probe n* 1 also hybridized to DNA of Neisseria species strain ATCC 
43831 (see Fig. 16). In Figure 16, the hybridization results with probe n # 1 and DNA of Neisseria species 
strain ATCC 43831 are represented: the hybridization and wash temperature was 52.5 * C (in 3SSC, 25 mM 
PB, pH 7.1 and 20% FA). 

This ATCC 43831 strain is an unclassified strain with intermediate characteristics between N. gonor- 
rhoeae and N. menigitid is, 

As shown in Figure 17, probe n • 1 did not cross-hybridize with DNA of a variety of other bacteria. 

In Figure 17, the hybridization results of probe n # 1 with 1 microgram of dot spotted genomic DNA of a 
variety of bacterial strains are represented: the location of the strains is given in Table II hereafter given and 
the hybridization and wash temperature was 52.5 *C (in 3SSC, 25 mM PB, pH 7.1 and 20% FA). 
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TABLE II 



Strain 
n° 



Name 



Culture Collection 
n° 



1. 
2. 
3. 
'4. 
5. 
6. ... 
7. 
8. 
9. 
10. 
11. 
.12. 
13. 
14; 
15. 
16 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 

Neisseria 



gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

gonorrhoeae 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

meningitidis 

polvsaccharea 

lactamica 

lactatnica 

lactamica 

lactamica 

cinerea 

mucosa 

mucosa 

mucosa 



NMCTC* 837 5 T 
ITG 4339 
ITG 408 5 
ITG 4308 
ITG 3939 
ITG 4363 
ITG 4367 
ITG 4401 
ITG 4437 
MjfcTC 10025 T 
ITG 3342 
ITG 3343 
ITG 3345 
ITG 3346 
ITG 3348 
ITG 3349 
ITG 3350 
ITG 3357 
ITG 3362 
CIP N462 T 
NfiCTC 10616 
KjiCTC 10617* 
ITG 3689 
ITG 3690 
HjiCTC 10294 
CIP 59.51 T 
CIP 59.48 
CIP 59.47 
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29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40, 

41. 

42. 

43. 

44. 

45. 
46. 
47. 
48: 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58 
59 



TABLE II (continued) 
Neisseria macacae 
Neisseria f lavescens 
Neisseria subf lava 
Neisseria subf lava 
Neisseria sicca 

Neisseria elongata subsp. elonaata 



CIP N4176* 
ATCC 13120* 
ATCC 10555' 
ITG 3821 
ITG 3882 
VJHCTC 10660 T 



Neisseria elonaata subsp. glycol vticatt qCTC 11050 



Neisseria canis 

Neisseria animalis 

Neisseria denitrif icana 

CDC group M-5 

CDC group EF-4a 

Kingella denitrif icana 

Kinqella denitrif icana 

Kingella kinqae 

Simonsiella muelleri 

Simonsiella crassa 

Simonsiella steedae 

Simonsiella species 
Alvsiella f iliformis 
Eikenella corrodens 
Eikenella corrodens 
Chromobacterium violaceum 
Chromobacterium f luviatile 
Aguaspirillum dispar 
Pseudomonas testosteroni 
Oligella urethraiis 
Haemophilus ducreyi 



ATCC 14687* 
K| foCTC 10212* 
ATCC 14686* 
CCUG 4007 
CDC T-191/78 
NftCTC 10995* 
MhCTC 10997 
KMCTC 10529* 
ATCC 29452 
ATCC 15533 T 
ATCC 27398 
ATCC 27381 
CCUG 3710* 
l4*ICTC 10596* 

H Him 'sqi-i 

M^CTC 9757* 
LMG 6574 
ATCC 27650 
ATCC 17407 
LMG 6227 
CIP 542* 
H HCTC 10717* 



Kinqella indoloqehes 
Moraxella ( Branhamella ) catarrhelis H^ctc 4103 
Escherichia coli . B 
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70 



^p^TISH ™ THE STRAINS ON FTLTER I & H 



1 


20 




'28 


32 


36 


7 


21 


•25 


29 


33 


37 


10 


22 


•26 


30 


34 


38 


17 


23 


-27 


31 


35 


51 



FILTER I 



75 



20 



1 


40 


44 


•48 


52 


56 


10 


41 


45 


49 


53 


57 


20 


42 


"46 


50 


54 


58 


39 


43 


47 


51 


55 


59 



FILTER II 



25 



30 



35 



40 



45 



50 



55 



In conclusion, under the conditions used, probe n'1 proved to be 100% specific and 100% reliable for 
N. gonorrhoeae as compared to conventional identification techniques. The probe also proved to be more 
reliable than the cryptic plasmid probe initially described by Totten et al., J. Infect. Dis., 148:462-471, 1983 
(results not shown). 

a.3) Results concerning probe n* 10: 

Probe n • 10 was hybridized with a great variety of bacterial DNAs. The results are shown in Figure 18. 

In Figure 18, the hybridization results of probe n • 10 with 1 microgram dot-spotted genomic DIM A from a 
variety of bacterial strains are represented. 

The hybridization temperature was 55 *C (in 3SSC, 25 mM PB, pH 7.1 and 20% FA). The wash 
temperatures are indicated (the same medium was used). The location of the strains is given in Table II. 

Probe n • 1 0 hybridizes to DNA of almost all Neisseria strain. At 60 • C weak crossreactions are observed 
also with DNA from Simonsiella and Alysiella strains, which are close relatives of the neisseriae (Rossau et 
al., USB, 1989 in press). 

b) Study of probes n • 12 to n • 18 : 

The specificity of probes n'12 to n" 18 was tested as described hereabove (same method, same 
media). The hybridization (HT) and wash temperature (WT) used, are indicated in Figure 13. 

In Figure 13, the specificity of the probes at different wash temperature is determined as follows: 
Following hybridization at the temperature (HT) and with the probe indicated, the membranes, on which 
1 ug of denatured DNA of Neisseria gonorrhoeae NCTC 8375T (NG), Neisseria meningitidis NCTC 10025T 
(MM), Escherichia coli B (EC) and Branhamella catarrhal ITG 4197 (BC) was spotted, were washed for 15 
min. at the indicatedwash temperature, dried and autoradiographed for 24 h. with an intensifying screen at 
70 * C. 

It is clear from the results shown on Figure 13 that probes n* 12, 14 and 17 are not specific for 
Neisseria gonorrhoeae. They can be used to detect one or more Neisseria strains at the following 
hybridization temperature (HT) and wash temperature (WT): 

probe n* 12: HT and WT between about 55 *C and about 60 *C 

probe n • 1 4: HT and WT between about 40 • C and about 45 # C 

probe n • 17: HT and WT between about 50 • C and about 55 • C 

Although probes n* 15 and 16 do not hybridiz with DNA of the type strain of N. meningitidis under 
stringent conditions (see Figure 13), further experiments showed that they are not sufficiently specific for N. 
gonorrhoeae as they crosshybridize to som other Neisseria strains, mainly N. meningitidis strains. Both 
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probes can thus be used only to detect one or more Neisseria strains at the following HT and WT: 
probe n* 15: HT and WT b tween about 50 • C and about 55 * C 
probe n • 1 6: HT and WT between about 50 • C and about 60 • C. 

Under highly stringent conditions probes n* 13 and 18 hybridized to all N. gonorrhoeae strains tested 
and not with any of the N. meningitidis strains tested at the following HT and WTi 
probe n • 13: HT and WT from about 50 to about 55 • C 
probe n # 18: about 60 *C 

An example is given with respect to the hybridization results with probe n • 18 in Figure 14. 

Probe n # 18 was hybridized with 1 ug denatured dot-spotted DNA from 9 N. gonorrhoeae strains (row 
A, B and C, 1 to 3), 10 N. meningitidis strains (row D, E and F, 1 to 3 and row G, 1) and two reference 
strains not related to Neisseria (row G, 2 and 3). The hybridization and wash temperature was 60 *C. 

Table III below summarizes the temperature range in which the probes n* 12 and n* 18 of the 
invention are specific for N. gonorrhoeae . In this Table, Ts and Td have the meaning above explained under 
the conditions hereabove detailed (cf. Table I). 

TABLE III 



Probe 


Ts(-C) 


Td(-C) 


12 




60-65 


13 


50-55 


55-60 


14 




45-50 


15 




55-60 


16 




60-65 


17 




55-60 


18 


55-60 


60-65 



The probes of the invention can be used in a sandwich hybridization system which enhances the 
specificity of a nucleic acid probe based assay. 

The principle and the use of sandwich hybridizations in a nucleic acid probe based assay have been 
already described (e.g.: Dunn and Hassel, Cell, 12: 23-36, 1977; Ranki et al., Gene 21, 77-85, 1983). 
Although direct hybridization assays have favourable kinetics, sandwich hybridizations are advantageous 
with respect to a higher signal to noise ratio. Moreover sandwich hybridizations can enhance the specificity 
of a nucleic acid probe based assay. If properly designed, a sandwich hybridization assay indeed 
maximizes the specificity of a nucleic acid probe based test when using two probes recognizing two 
different nucleic acid stretches of one and the same organism. The only demands which must be met are 
that both probes (i) hybridize to nucleic acid of the target organism and (ii) do not hybridize to the same 
non-target organisms. 

For two given probes I and N, the sandwich hybridization system can be described as follows: 
Probe n • I hybridizes to nucleic acid from organisms A and B (not with C). 
Probe n * II hybridizes to nucleic acid from organisms A and C (not with B). 

Since it is absolutely required that both probes hybridize to the target nucleic acid, a detectable signal 
will be generated only if nucleic acid from organism A is present in the sample. 

In Figure 10, a sandwich hybridization assay with enhanced specificity is represented: 

- Probe I hybridizes with nucleic acid from organisms A and B and is fixed to the solid support. 

- Probe II hybridizes with nucleic acid from organisms A and C and is labeled. 

The test will be positive only if the labeled probe (probe II) will become indirectly fixed to the support, 
i.e. if nucleic acid from organism A is present. 

More particularly, on the first drawing of figure 10, probe I and probe II hybridize with the target nucleic 
acid (A). The labeled probe is fixed. The test is positive. 

On the second drawing of figure 10, probe I hybridizes with nucleic acid from organism B, but probe II 
does not. The labeled probe is not fixed. There will be no signal ; the test is negative. 

On the third drawing of figur 10, nucleic acid from organism C is not fixed. Consequ ntly the labeled 
probe is not fixed. There will be not signal ; the test is negative. 

Some of the probes of the invention can be combined in a sandwich hybridization assay which is highly 
specific for Neisseria gonorrhoeae . Advantageous combinations of probes of the invention which maximize 
the specificity for N. gonorrhoeae are: 

- probe of group 9 and anyone of the probes of the following groups: 1, 2, 3, 5 and 13. 
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70 



75 



- probe of group 13 and anyone of the probes of the following groups: 1 , 2, 3 and 5. 

- probe of group 18 and anyone of the probes of the following groups: 1 , 2, 3, 5, 9 and 13. 

- probe of group 5 and anyone of the probes of the following groups: 1 , 2 and 3. 

Advantageous combinations of probes of the invention which are specific for N. gonorrhoeae are the 
following ones : 

- probe of groupe 13 and anyone of the probes of the following groups 5, 9 and 18. 

Preferred combinations of probes of the invention which are specific for N. gonorrhoeae are the 

following ones: 

- probe of group 9 and of group 5. 

- probe of group 18 and one of the probes of the following groups: 5 and 9. 

These combinations have the 16S rRNA molecule as target. Combinations between 16S rRNA- and 23S 
rRNA-derived probes (e.g. probe of group 11 and probe of group 13 or group 18) are only possible if the 
genomic DNA is the target-molecule. 

In the sandwich hybridization process for detecting N. gonorrhoeae , the probes can be added 
simultaneously or not, to the biological sample in which the target DNA or RNA is sought. 

The advantageous approximate hybridization temperature and wash temperature for the above men- 
tioned combinations are given in the following Table IV: 

Table IV 



20 



25 



30 



35 



40 



Number of the probe 


1 


2 


3 


5 


9 


13 


18 


1 
















2 
















3 
















5 


53 


60 


65 


» 








9 


55 


55 


65 


65 








13 


52 


52 


52 


52 


52 






18 


53 


60 


60 


60 


60 


52 


* 



50 



55 



This Table represents preferred approximate hybridization and wash temperatures (in -C) for the 
different combinations of probes in a sandwich hybridization assay. The combinations indicated by - 
should not be used. 

For instance, . . „ . _ . 

- an assay in which probes n • 1 and n • 5 are combined should be performed at about 53 C, and 

- an assay in which probes n • 18 and n • 9 are combined should be performed at about 60 • C. 

The invention also relates to a kit for sandwich hybridization assay, for the detection in vitro of Neisseria 
gonorrhoeae strains in a biological sample, said kit containing : 

. at leas t two probes specific for N. gonorrhoeae as above selected from the following comb.nat.ons: 

- probe of group 9 and anyone of the probes of the following groups: 1, 2, 3, 5 and 13. 

- probe of group 13 and anyone of the probes of the following groups: 1 . 2. 3 and 5. 

- probe of group 1 8 and anyone of the probes of the following groups: 1 , 2, 3, 5. 9 and 1 3. 

- probe of group 5 and anyone of the probes of the following groups: 1, 2 and 3 and particularly from 
the following combination: 

- probe of group 13 and anyone of the probes of the following groups: 5, 9 and 18 and more 
particularly from the following combinations: 

- probe of group 9 and of group 5. 

- probe of group 18 and one of the probes of the following groups: 5 and 9 

- the buffer or components necessary for producing the buffer enabling hybridization reaction between 
these probes and the DNAs and/or RNAs of a strain of Neisseria gonorrhoeae to be carried out, - 
when appropriate means for detecting the hybrids resulting from the preceding hybridization. 

The fact that Neisseria gonorrhoeae and Neisseria meningitidis strains can be distinguished from each 
other by some of the probes of the inven tion has some widespread implications on the use of rRNA-denved 
probes in general, because both taxa are genotypically related at the subspecies level. Hence, the probes 
according to the invention cannot be used xclusively to detect large groups of organisms, but can be used 
also to differentiate between organisms at the subspecies lev I. There is no r ason to believe that this 
should be the cas in Neisseria only, and not in other taxa. Provided that the probe sequence and the 
hybridization conditions are carefully chosen, differentiation at the subspeci s level can be accomplished in 
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a simple direct hybridization format, making the tedious Southern-blot analysis obsolete. 

The specific probes of the invention, in particular probes n* 1 to n* 5, n* 9, n* 11, n* 13 and n* 18 
should find application in the culture confirmation of Neisseria gonorrhoeae and the diagnosis of N. 
gonorrhoeae in all types of clinical samples, since no interferenc is to be expected from other microorgarT 
isms under the appropriate conditions. 

Moreover, the probes of the invention can be used for taxonomic or epidemiological investigations 
based on restriction fragment length polymorphism analysis (Grimont and Grimont, 1986), or to identify and 
classify related microorganisms. 

There follows a bibliography by way of articles which belong to the background of this invention. 
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Claims 

1 Probe for detecting one or more Nei sseria strains, containing : 

- either a sequence belonging to a nucleic acid selected from the following groups of nucleic acids 
and which includes itself of from 10 to the maximum number of nucleotides of the selected 
nucleic acid 

GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTGACAAAAGTCC 

(4) 

GGUACCGUCAUCGGCCGCCGAUAUUGGC^CAGCOJUUUCUUCCCUGACAAAAGUCC 

(4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 

(4ter) 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 

(4quater) 

ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA (5) 
ACGCUACCAAG CAAUCAAGUUGCCCAACAGCU AA ( 5bis) 

TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT ( 5ter ) 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU ( 5quater) 

ATACCGTGGTAAGCGGACTCCTTGCGGTTACCCTACCTACTTCTGGTATCCCCCAC 

(6) 

AUACCGUGGUAAGCGGACUCCUUGCGGUUACCCUACCUACOUCUGGUAUCCCCCAC 

(6bis) 

GTGGGGGATACCAGAAGTAGGTAGGGTAACCGCAAGGAGTCCGCTTACCACGGTAT 

(6ter) 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCACGGUAU 

(6quater) 

TCAGTCCGATTTCCGCCGGACCTAGGT (?) 
UCAGUCCGAUUUCCGCCGGACCUAGGU (7bis) 
ACCTAGGTCCGGCGGAAATCGGACTGA (7ter) 
ACCUAGGUCCGGCGGAAAUCGGACUGA (7quater) 
TCAGTCCGATTTCCGACCGGACCTAGGT (8) 
UCAGUCCGAUUUCCGACCGGACCUAGGU ( 8bis ) 

ACCTAGGTCCGGTCGGAAATCGGACTGA (8ter) 
ACCUAGGUCCGGUCGGAAAUCGGACUGA ( 8quater ) 
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f~/"_ 2_ _" , PP/' , 'Kf'K X. #T*» A A J -1 l~i mm f~~\ -n rimn 1 1 1 _■ i j»in ■ a 

^oL-^A^u^uAiaAACjUAAGCTTCCCTGTGCTGC 


(9) 


v. \3 c c c c c AO AAG caAGCUU cc cugug cugc 


(9bis) 


ucAGL^LAbwJAAGCTTGCTTCTCGGGTGGCG 


(9ter) 


vjca^cacagggaAGCUUGCUUCUCGGGUGGCG 


(9quater) 


PC^IPr'PTT H PP P X PPA X /<ifn/N/^iwni _ jljuhu. _ -— — 

cggggc 1 1 ACGG AGGAAGTCCTTAACCTTAGAGGGCATA 


(10) 


CGGGGCUUACGGAGCAAGUCCUUAACCUUAGAGGGCAUA 


(lObis) 


1A1GCCCTCTAAGGTTAAGGACTTGCTCCGTAAGCCCCG 


(lOter) 


TT A TTP ^TT T X X MMrTTT » _ M M * i i_r ■ u _ _ 

UAUGCCOTCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 


(lOquater) 


uuuoAAlCAIAGCTTTATTGCCAGCTCCCCCGC 


(11) 


GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC 


(llbis) 


GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC 


(liter) 


G CGGGGGAGCUGGCAAUAAAGCUAUGAUU CCGC 


(llquater) 


vjM.i_.__ui.v_. i cv*AG 1 CACCCAGTTCAGAAC 


(12) 


GACACACOCGAGUCACCCAGUUCAGAAC 


(12bis) 


GTTCTGAACTGGGTGACTCGAGTGTGTC 


(12ter) 


GUUCUGAACUGGGUGACUCGAGUGUGUC 


(12quater) 


i v_rv_. ill uv_.v_. 1 CI CAAG ACG TATGC 


(13) 


UGCUUUCCOTCU CAAG ACGUAUG C 


(13bis) 


GCATACGTCTTGAGAGGGAAAGCA 


(13ter) 


GCAUACGUCUUGAGAGGGAAAGCA 


(13quater) 


T'PTPri-PAP'P'niinwnx /~»/~mx ^*x 
i v- 1 v_.Lr AC AG 1 1 ATTACGTACA 


(14) 


UCUCGACAGUUAUUACGUACA 


(14bis) 


TGTACGT71ATAACTGTCGAGA 


(14ter) 


TTr~*TT A Pr^TTH X TTX x oTT/^rm/> _. __ _ 

U GU ACGU AAUAACUGUCG AGA 


(14quater) 


rTTCGTACGCTTAGTACCGCTGTTGAGA 


(15) 


UUUCGUACGCUUAGUACCGCUGUUGAGA 


(15bis) 


TCTCAACAGCGGTACTAAGCGTACGAAA 


(15ter) 


UCUCAACAGCGGUACUAAGCGUACGAAA 


(15quater) 


GTGGTATCGGTTGCTTCGTGTCCGTAGACA 


(16) 


GUGGUAUCGGUUGCUUCGUGUCCGUAGACA 


(16bis) 


TGTCTACGGACACGAAGCAACCGATACCAC 


(16ter) 


UGUCUACGGACACGAAGCAACCGAUACCAC 


(16quater) 


fvr - v * J. iv,w_iV#AVj_l 1 Vj CC AAC C 1 AA 


(17) 


AAGCUAUUCCAACAGCUUGCCAACCUAA 


(17bis) 


TTAGGTTGGCAAGCTGTTGGAATAGCTT 


(17ter) 


UUAGGUUGGCAAGCUGUUGGAAUAGCUU 


(17quater) 
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TGGTGGGCCTTTACCCCGCCAACCAGCT ( 1 8 ) 

UGGUGGGCCUUUACCCCGCCAACCAGCU ( 18bis ) 

AGCTGGTTGGCGGGGTAAAGGCCCACCA (18ter) 

AGCUGGUUGGCGGGGUAAAGGCCCACCA (18quater) 

provided that the probe does not consist of the following sequence: 
TCA TCG GCC GCC GAT ATT GGC ..^mnm 
- or a variant sequence which distinguishes of any of the preceding sequences (4) to (18) 

either by addition to or removal from any of their respective extremrt.es of one or several 

nucleotides, 

or changing within any of said sequences of one or more nucleotides, 

y et 0r pro?ded that in any of the above circumstances said probe still hybridizes with the same 
RNA or DNA target as the corresponding unmodified sequence. 

nd «Mch includes Itself ol Irom 10 to die maximum number of nucleotides ot the selected 
nucleic acid 

TCGGCCGCCGATATTGGCAACAGCCTT ( 1 ) 

UCGGCCGCCGAUAUUGGCAACAGCCUU (Ibis) 
AAGGCTGTTGCCAATATCGGCGGCCGA (Iter) 
AAGGCUGUUGCCAAUAUCGGCGGCCGA (lquater) 
TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 2 ) 
UCGGCCGCCGAUAUUGGCAACAGCCUUUUCUUCCCUG ( 2bis ) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA ( 2 ter ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA ( 2quater ) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 3 ) 
GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCOUUUCUUCCCUG ( 3bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC ( 3 ter ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC ( 3quater) 

provided that the probe does not consist of the following sequence: 
TCA TCG GCC GCC GAT ATT GGC 
- or a variant sequence which distinguishes of any of the preceding sequences (1) to (18) 

either by addition to or removal from any of their respective extremities of one or several 

nucleotides, 

or changing within any of said sequences of one or more nucleotides. 

yet°pr b cSed that in any of the above circumstances said probe still hybridises with the same 
RNA or DNA target as the corresponding unmodified sequence. 

I Probe for detecting one or more Neisseria strains, which targets on of the sequ nces defined 
Sunder or the corresponding complii=ry sequenc . when th hybridization medium or the wash 
medium or both as appropriate are th following ones : 

hTrid^on medum : containing about 3xSSC. (SSC - 0.15M NaCI. 0.015M sodium crtrate. pH 7.0) 
of phosphate buffer 9 pH 7.1. 20% deionized formamide 0.02% ficoll. 0.02% bovin serum 
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albumin, 0.02% polyvinylpyrrolidon , and about 0.1 mg/ml sheared, denatured salmon sperm DNA 
fomamTd'e ' ™ SSC ' 25 mM Ph ° Sphate buffer pH 7A > and 20% deionized 

wherein said target sequences and the corresponding relevant hybridization temperatures (HT) and 
wash temperatures (WT) respectively are as follows : 

AAGGCUGUUGCCAAUAUCGGCGGCCGA 
HT and/ or WT : about 55 *C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGG CGGCCGA 
HT and/ or WT : about 60 "C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
HT and/or WT : about 60 »C 



30 



EP 0 337 896 B1 



GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 

HT and/or WT : about 65 *C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 

HT and/or WT : about 55 # C to about 60 *C 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCACGGUAU 

HT and/or WT : about 65 *C to about 70*C 

ACCUAGGUCCGGCGGAAAUCGGACUGA 

HT and/ or WT : about 55 *C 

ACCUAGGUCCGGUCGGAAAUCGGACUGA 

HT and/or WT : about 55 # C to about 60 *C 

GCAGCACAGGGAAGCUUGCUUCU CGGGUGGCG 

HT and/or WT : about 55 'C to about 60 °C 

UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 

HT and/or WT : about 60 *C to about 65 # C 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 

HT and/or WT : about 55 'C 

GUUCUGAACUGGGUGACUCGAGUGUGUC 

HT and/or WT : about 55 °C to about 60° C, 

GCAUACGUCUUGAGAGGGAAAGCA 

HT and/or WT : about 45 *C, 

UGUACGUAAUAACUGUCGAGA 

HT and/or WT : about 40 *C to about 45 *C, 

UCUCAACAGCGGUACUAAGCGUACGAAA 

HT and/ or WT : about 50 °C to about 55 # C, 

UGUCUACGGACACGAAGCAACCGAUACCAC 

HT and/or WT : about 50 # C to about 60 # C, 

UUAGGUUGGCAAGCUGUUGGAAUAGCUU 

HT and/or WT : about 50 'C to about 55 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 

HT and/ or WT : about 45 °C. 



Probe for detecting one or more Neisseria gonorrhoeae strains from other bacterial strains, and in 
particular from other Neisseria strains, containing 

- either a sequence belonging to a nucleic acid selected from the following groups of nucleic acids 
and which includes itself of from 10 to the maximum number of nucleotides of the selected 
nucleic acid 



31 



EP 0 337 896 B1 



TCGGCCGCCGATATTGGCAACAGCCTT 
UCGGCCGCCGAUAUUGGCAACAGCCUU 
AAGGCTGTTGCCAATATCGGCGGCCGA 
AAGGCUGUUGCCAAUAUCGGCGGCCGA 



(lquater) 



(Ibis) 
(Iter) 



(1) 



TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 2 ) 
UCGGCCGCCGAUAUUGGCAACAGCCinJUUCUUCCCUG ( 2bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA ( 2ter) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA ( 2 quat er ) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 3 ) 
GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCUUTOCUUCCCUG ( 3bi S ) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC ( 3ter ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC ( 3quater ) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTGACAAAAGTCC 



GGUACCGUCAUCGGCCGCCGAUAUUGGC^CAGCCUUUUCUUCCCUGACAAAAGUCC 



GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 



GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 



(4) 



(4bis) 



(4ter) 



UGCUUUCCCUCUCAAGACGUAUGC 



ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA 

ACGCUACCAAGCAAUCAAGUUGCCCAACAGCUAA 

TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 

CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC 

CGCCACCCGAGAAGCAAGCUUCCCUGUGCUGC 

GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 

GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC 

GCGGAAUCAUAGCUUUAOUGCCAGCUCCCCCGC 

GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 

TGCTTTCCCTCTCAAGACGTATGC 



(4guater) 
(5) 

(5bis) 
(5ter) 
(5quater) 
(9) 

(9bis) 
(9ter) 
(9quater) 

(11) 

(llbis) 

(liter) 

(llquater) 

(13) 

(13bis) 
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GCATACGTCTTGAGAGGGAAAGCA 

GCAUACGUCUUGAGAGGGAAAGCA 

TGGTGGGCCTTTACCCCGCCAACCAGCT 

UGGUGGGCCUUUACCCCGCCAACCAGCU 

AGCTGGTTGGCGGGGTAAAGGCCCACCA 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 



(13ter) 
(13quater) 

(18) 
(18bis) 
(18ter) 
(18quater) 



provided that the probe does not consist of the following sequence: 
TCA TCG GCC GCC GAT ATT GGC 
- or a variant sequence which distinguishes of any of the preceding sequences (1 ) to (1 8) 

either by addition to or removal from any of their respective extremities of one or several 

nucleotides, 

or changing within any of said sequences of one or more nucleotides, 

yet°prov?ded that in any of the above circumstances said probe still hybridizes with the same 
RNA or DNA target as the corresponding unmodified sequence. 

Probe for detecting one or more Neisseria gonorrhoeae strains from other bacterial strains, and in 
particular from other Neisseria strains, which target one of the sequences defined hereunder or the 
corresponding complementary sequence, when the hybridization medium or the wash med.um or both 
as appropriate are the following ones : m 
hybridization medium : containing about 3xSSC. (SSC = 0.15M NaCI. 0.01 5M sod.um crtrate, pH 7.0) 
aLt 25mM of phosphate butter pH 7.1, 20% deionized formamide 0.02% ficoll, 0.02% bovme serum 
albumin, 0.02% polyvinylpyrrolidone, and about 0.1 mg/ml sheared, denatured salmon sperm DNA, 
wash medium "containing about 3XSSC, 25 mM phosphate buffer pH 7.1. and 20% de.omzed 

whTrem^aid target sequences and the corresponding relevant hybridization temperatures (HT) and 
wash temperatures (WT) respectively are as follows : 
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AAGGCUGUUGCCAAUAUCGGCGGCCGA 

HT and/or WT : about 50 *C to about 65 *C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA 

HT and/or WT : about 60 °C to about 70 # C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
HT and/ or WT : about 65 *C to about 70 *C 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCAAUAUCGGCGGCCGAUGACGGUACC 
HT and/or WT : about 70 °C to about 75 'C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 
HT and/or WT : about 65 *C 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 
HT and/or WT : about 65 'C 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 
HT and/or WT : about 65 *C 

GCAUACGUCUUGAGAGGGAAAGCA 

HT and/or WT : about 50 °C to about 55 °C 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 

HT and/or WT : about 60 *C. 



Process for detecting Neisseria strains in a biological sample from other bacterial strains, wherein said 
process comprises contacting said biological sample in which the nucleic acids (DNAs and RNAs) of 
the strains have been made accessible to hybridization, if need be, under suitable denaturation 
conditions with a probe according to any one of claims 1 to 5 under conditions enabling hybridization 
between the probe and complementary nucleic acids of the Neisseria strains, which may be present in 
the sample, and detecting the hybrids possibly formed. 

Process for detecting Neisseria strains from other bacterial strains in a biological sample, according to 
claim 6, wherein the probes used are the ones hybridizing both with DNA and RNA of Neisseria strains 
which may be present in the biological sample. 

Process for detecting Neisseria strains from other bacterial strains, according to claim 6 or 7, wherein 
the hybridization medium contains about 3xSSC, (SSC = 0,1 5M NaCI. 0,01 5M sodium citrate, pH 7.0) 
about 25mM of phosphate buffer pH 7.1, 20% deionized formamide, 0.02% ficoll, 0.02% bovine serum 
albumin, 0.02% polyvinylpyrrolidone, and about 0.1 mg/ml sheared, denatured salmon sperm DNA, or 
the wash medium contains about 3XSSC, 25 mM phosphate buffer pH 7.1, and 20% deionized 
formamide, and 
wherein the probe used is 

anyone of the probes (1), (Ibis). (Iter) or (Iquater) of claim 2, the hybridization temperature being 
suitably adjusted to the range of about 55 'C, preferably of about 53 -C, and/or the wash temperature to 
the range of about 55 «C, preferably of about 53 *C, or anyone of the probes (2), (2bis), (2ter) or 
(2quater) of claim 2, the hybridization temperature being suitably adjusted to the range of about 60 *C 
and/or the wash temperature to the range of about 60 'C. or anyone of the probes (3), (3bis) f (3ter) or 
(3quater) of claim 2, the hybridization temperature being suitably adjusted to the rang of about 60 -C 
and/or the wash temperature to the range of about 60 '0, or anyone of the probes (4), (4bis), (4ter) or 
(4quater) of claim 1, the hybridization temperatur being suitably adjusted to the range of about 65 *C 
and/or the wash temperature to the rang of about 65 *C, or anyone of the probes (5), (5bis), (5ter) or 
(Squater) of claim 1, the hybridization temperature being suitably adjusted to the range of about 55 -C 
and/or the wash temperatur to the range of about 55 *C, or anyone of th probes (9), (9bis), (9ter) or 
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pquater) of claim 1, the hybridization temperature being suitably adjusted to the range £*"J" c 
and/or the wash temperature to the range of about 80 -C. or anyone of the probes (6), (6b,s). (6ter) or 
<6quater) of claim 1. the hybridization temperature being suitably adjusted to the range of about 65 C 
and/or the wash temperature to the range of about 65 • C to about 70 • C 

or anyone of the probes (7), (7bis). (Tier) or (7 quater) of claim 1, the hybnd,zat.on temperature being 
suitably adjusted to the range of about 55'C and/or the wash temperature to the range of about 55 i C. 
or anyone of the probes (8). (8bis). (8ter) or (Squater) of claim 1, the hybrid.zat.on temperature being 
suitably adjusted to the range of about 55 "C and/or the wash temperature to the range of about 55 C 
to Sut 60-C or anyone of the probes (10), (10bis). (lOter) or (10quater) of claim 1, the hybnd.zat.on 
temperature being suitably adjusted to the range of about 55'C and/or the wash temperature to the 
ranae of about 55 * C to about 60 * C 

or anyone of the probes (11), (11bis), (liter) or (llquater) of claim 1. the hybnd.zat.on temperature 
beina suitably adjusted to about 55 • C and/or the wash temperature to about 55 • C. 
TS^mSS probes (12). (12bis). (12ter) or (12quater) of Cairn 1, the hybridization temperature 
being suitably adjusted to range of about 55'C to about 60'C and/or the wash temperature to range of 

ran7one C oI^roteM13). (13bis). (13ter) or (13quater) of claim 1, the hybridization temperature 
beinq suitably adjusted to range of about 45 • C and/or the wash temperature to range of about 45 C. 
« anyc ne o 2 probes (14). (14bis). (Hter) or (14quater) of claim 1. the hybridization temperature 
Ling suitably adjusted to range of about 40'C to about 45'C and/or the wash temperature to range of 

T^^^£p^»%S). (15bis). (15ter) or (15quater) of claim 1. the hybridization temperature 
being suitably adjusted to range of about 50'C to about 55 ■ C and/or the wash temperature to range of 

r^y^oTthf ^es C (16). (16bis). (16ter) or (16quater) of claim 1. the hybridization temperature 
being suitably adjusted to range of about 50'C to about 60-C and/or the wash temperature to range of 

T^Ze°XTprobes%7), (ITUs). (17ter) or (17quater) of claim 1 the ^^^^ 
being suitably adjusted to range of about 50'C to about 55'C and/or the wash temperature to range of 

T^mo^iob^m, (18WS). (18ter) or (18quater) of claim 1. the hybridisation temperature 
being suitably adjusted to range of about 45 -C and/or the wash temperature to range of about 45 C. 

9. Process for detecting Neisseria gonorrhoeae strains from other bacterial strains and particularly - from 
other Neisseria strains:*^ said process comprises contacting said b.ological sample, .n wh.ch the 
SraisTDNAs and RNAs) have been made accessible to hybridization, if need be. under su.table 
£££ conditions, with a probe of the invention specific for Neisseria gonorrhc«ae J, ,m* 
selected from the probes (1), (Ibis). (Iter). (Iquater). (2), (2bis), (2ter). 2(quater). (3). (3b.s) (3ter) 

Sis). (4ter) (4quater), (5). (5bis). (5ter). (Squater). (9). (9bis). (9ter) (9quater) (1) 
S) 1 ter) (llquater) (13). (13bis). (13ter). (13quater). (18), (tSbis)^ (18ter) and (1 Squater of 
claims 1 or 2 whenever required under hybridization and washing cond.bons adjusted such as to 
ensure specific hybridization with complementary nucleic acids of the Neisseria ; g°"^rhoeae sttams 
which may be present in the sample, yet not with complementary DNA or RNA of other Nejssena 
species, and detecting the hybrids possibly formed. 

10. Process for detecting N. gonorrhoeae strains from other bacterial strains and in particular from other 
Neisseria strains, according to claim 9, 

w£Slhe hybridization medium contains about 3xSSC, (SSC = 0.15M Nad, 0.015M sod.um c.tiate. 
STS about 25mM of phosphate buffer pH 7.1 , 20% deionized formamide, 0 02% ficoll, 0 02% bov.ne 
serum albumin. 0.02% polyvinylpyrrolidone, and about °\^\^ ed - ^Z^ZZZ 
DNA. or the wash medium contains about 3XSSC, 25 mM phosphate buffer pH 7.1, and 20 h de.on.zed 

formamide, and 

wherein the probe used is anyone of the probes (1), (Ibis), (Iter) or (Iquater) of da.m 2 

the hybridization temp rature being suitably adjusted to the range of about 55'C, preferably of about 

5?'C and/or th wash temperature to the range from about 55-C to about 65'C, preferably from 

about 53 • C to about 65 • C and preferably of about 53 • C, and the probe used is 

anyone of the probes (2), (2bis). (2ter) or (2quater) of claim 2. the hybridization temperature being 

suitably adjusted to the range of about 60 'C and/or the wash temperature to the range of about 65 C 
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to about 70 or anyone of the probes (3), (3bis), (3ter) or (3quater) of claim 2, 
the hybridization temperature being suitably adjusted to the range of about 60 *C and/or the wash 
• temperature to the range of about 65 • C to about 70 * C, 

or anyone of th probes (4), (4bis), (4ter) or (4quater) of claim 1, the hybridization temperature being " 
suitably adjusted to the range of about 65 -C and/or the wash temperature to the range of about 70 -C 
to about 75 • C, 

or anyone of the probes (5), (5bis), (5ter) or <5quater) of claim 1, the hybridization temperature being 
suitably adjusted to the range of about 60 -C and/or the wash temperature to the range of about 65 •C 
or anyone of the probes (9), (9bis), (9ter) or (9quater) of claim 1, the hybridization temperature being 
suitably adjusted to the range of about 60'C to about 65 *C and/or the wash temperature to the ranqe 
of about 65 y 
or more preferably anyone of the probes (1), (Ibis), (Iter) or (Iquater) of claim 2, 
the hybridization temperature being suitably adjusted to the range of about 55 *C and/or the wash 
temperature to the range of about 55 • C to about 65 • C 

or anyone of the probes (11), (11bis), (liter) or (1 Iquater) of claim 1, the hybridization temperature 
being suitably adjusted to about 65 • C and/or the wash temperature to about 65 • C 
or anyone of the probes (13), (13bis), (13ter) or (13quater) of claim 1, the hybridization temperature 
being suitably adjusted to range about 50 -C to about 55 -C and/or the wash temperature to ranqe 
about 50 • C to about 55 0 C, 

or anyone of the probes (18), (18bis), (18ter) or (18quater) of claim 1, the hybridization temperature 
being suitably adjusted to about 60 • C and/or the wash temperature to about 60 • C. 

11. Kit for the detection in vitro of Neisseria strains in a biological sample, said kit containing : 

- at least one probe selected among any of those according to claims 1 to 4 ; 

■ the buffer or components necessary for producing the buffer enabling 'hybridization reaction 
between these probes and the DNAs and/or RNAs of a large number, preferably all strains of 
Neisseria to be carried out ; 

- when appropriate means for detecting the hybrids resulting from the preceding hybridization. 

12. Kit for the detection in vitro of Neisseria gonorrhoeae strains in a biological sample, said kit containing : 

- at least one probe specific for N. gonorrhoeae as above defined, e.g. a probe selected from the 
probes (2), (2bis), (2ter), (2quater), (3), (3bis), (3ter), (3quater), (4), (4bis), (4ter), (4quater) (5) 
(5bis), (5ter), (Squater), (9), (9bis), (9ter), (9quater), (11), (Ubis), (liter), (1 Iquater), (13), (13bis) 
(13ter), (13quater), (18), (18bis), (18ter) and (18quater), according to claims 1 or 2, or more 
preferably a probe selected from anyone of the probes (1), (Ibis), (Iter) or (Iquater) accordinq to 
claim 2 ; y 

- the buffer or components necessary for producing the buffer enabling hybridization reaction 
between these probes and the DNAs and/or RNAs of a strain of Neisseria gonorrhoeae to be 
carried out, 

- when appropriate means for detecting the hybrids resulting from the preceding hybridization. 

13. Process for detecting N. gonorrhoeae strains from other bacterial strains and in particular from other 
Neisseria strains, wherein said process comprises contacting said biological sample, in which the 
nucleic acids (DNA and RNAs) have been made accessible to hybridization, if need be, under suitable 
denaturation conditions, with two probes of anyone of claims 1 to 5. which are specific for Neisseria 
gonorrhoeae strains and are respectively not able to hybridize to the same non-target strai ns and in 
particular, selected from the following combinations: 

- probe of group 9 and anyone of the probes of the following groups: 1, 2, 3, 5 and 13. 

- probe of group 13 and anyone of the probes of the following groups: 1, 2, 3 and 5. 

- probe of group 18 and anyone of the probes of the following groups: 1, 2, 3, 5, 9 and 13 

- probe of group 5 and anyone of the probes of the following groups: l' ( 2 and 3, and more 
particularly, selected from the following combinations: 

- probe of group 9 and one of group 5. 

- probe of group 18 and one of the probes of the following groups: 5 and 9, 

whenever required under hybridization and washing conditions adjusted such as to nsur specific 
hybndization with complementary nucleic acids of the Neisseria gonorrhoeae strains, which may be 
present in the sample, yet not with complementary DNA or RNA of other Neisseria species and 
detecting th hybrids possibly formed. 
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14. Kit for sandwich hybridization assay, for the detection in vitro of Neisseria gonorrhoeae strains in a 
biological sample, 

said kit containing : . 

- at least two probes specific for N. gonorrhoeae selected from the following combinations: 

- probe of group 9 and anyone of the probes of the following groups: 1 , 2. 3, 5 and 13. 

- probe of group 13 and anyone of the probes of the following groups: 1 . 2, 3 and 5. 

- probe of group 18 and anyone of the probes of the following groups: 1 , 2, 3, 5, 9 and 13. 

- probe of group 5 and anyone of the probes of the following groups: 1. 2 and 3. and more 
particularly from the following combinations: 

- probe of group 9 and one of group 5. 

- probe of group 18 and one of the probes of the following groups: 5, and 9 

- the buffer or components necessary for producing the buffer enabling hybridization reaction 
between these probes and the DNAs and/or RNAs of a strain of Neisseria gonorrhoeae to be 
carried out, 

- when appropriate means for detecting the hybrids resulting from the preceding hybndization. 
PatentansprUche 

1 Sonde zum Nachweisen eines Oder mehrerer Neisseria-Stamme, umfassend: 

- entweder eine Sequenz, die zu einer Nucleinsaure aus den folgenden Gruppen von Nucleinsau- 
ren gehort, und welche 10 bis zur maximalen Anzahl von Nucleotiden der ausgewahlten 
Nucleinsaure umfasst: 



GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTGACA 

AAAGTCC 
(4) 

GGUACCGU<^UCGGCCGCCGAUAmJGGCAACAGCCUUUUCUUCCCUGACA 

AAAGUCC 
(4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGA 

CGGTACC 
(4ter) 

GGACUUUUGUCAGGGAAGAAAAGGOTGUUGCCAAUAUCGGCGGCCGAUGA 

CGGUACC 
(4quater) 

ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA 
(5) 

ACGCUACCAAGCAAUCAAGUUGCCCAACAGCUAA 
(5bis) 

TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT 
(Ster) 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 
(Squater) 
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ATACCGTGGTAAGCGGACTCCTTGCGGTTACCCTACCTACTTCTGGTATC 
CCCCAC 
(6) 

AUACCGUGGUAAGCGGACUCCUUGCGGUUACCCUACCUACUUCUGGUAUC 

CCCCAC 

(6bis) 

GTGGGGGATACCAGAAGTAGGTAGGGTAACCGCAAGGAGTCCGCTTACCA 

CGGTAT 

(6ter) 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCA 

CGGUAU 

(Gquater) 

TCAGTCCGATTTCCGCCGGACCTAGGT 
(7) 

UCAGUCCGAUUUCCGCCGGACCUAGGU 
(7bis) 

ACCTAGGTCCGGCGGAAATCGGACTGA 
(7ter) 

ACCUAGGUCCGGCGGAAAUCGGACUGA 
(7 quater) 

TCAGTCCGATTTCCGACCGGACCTAGGT 
(8) 

UCAGUCCGAUUUCCGACCGGACCUAGGU 
(8bis) 

ACCTAGGTCCGGTCGGAAATCGGACTGA 
(8ter) 

ACCUAGGUCCGGUCGGAAAUCGGACUGA 
(8quater) 

CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC 
(9) 

CGCCACCCGAGAAGCAAGCUUCCCUGUGCUGC 
(9bis) 

GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG 
(9ter) 
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GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 
Oquater) 

CGGGGCTTACGGAGCAAGTCCTTAACCTTAGAGGGCATA 
(10) 

CGGGGCUUACGGAGCAAGUCCUUAACCUUAGAGGGCAUA 
(lObis) 

TATGCCCTCTAAGGTTAAGGACTTGCTCCGTAAGCCCCG 
(lOter) 

UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 
(lOquater) 

GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC 
(ID 

GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC 
(llbis) 

GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC 
(liter) 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 
(llquater) 

GACACACTCGAGTCACCCAGTTCAGAAC 
(12) 

GACACACUCGAGUCACCCAGUUCAGAAC 
(12bis) 

GTTCTGAACTGGGTGACTCGAGTGTGTC 
(12ter) 

GUUCUGAACUGGGUGACUCGAGUGUGUC 
(I2quater) 

TGCTTTCCCTCTCAAGACGTATGC 
(13) 

UGCUUUCCCUCUCAAGACGUAUGC 
(13bis) 

GCATACGTCTTGAGAGGGAAAGCA 
(13ter) 

GCAUACGUCUUGAGAGGGAAAGCA 
(13quater) 
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TCTCGACAGTTATTACGTACA 
(14) 

UCUCGACAGUUAUUACGUACA 
(14bis) 

TGTACGTAATAACTGTCGAGA 
(14ter) 

UGUACGUAAUAACUGUCGAGA 
(14quater) 

TTTCGTACGCTTAGTACCGCTGTTGAGA 
(15) 

UUUCGUACGCUUAGUACCGCUGUUGAGA 
(15bis) 

TCTCAACAGCGGTACTAAGCGTACGAAA 
(15ter) 

UCUCAACAGCGGUACUAAGCGUACGAAA 
(15quater) 

GTGGTATCGGTTGCTTCGTGTCCGTAGACA 
(16) 

GUGGUAUCGGUUGCUUCGUGOCCGUAGACA 
(16bis) 

TGTCTACGGACACGAAGCAACCGATACCAC 
(ISter) 

UGUCUACGGACACGAAGCAACCGAUACCAC 
(16quater) 

AAGeTATTCCAACAGCTTGCCAACCTAA 
(17) 

AAGCUAUUCCAACAGCUUGCCAACCUAA 
(17bis) 

TTAGGTTGGCAAGCTGTTGGAATAGCTT 
(17ter) 

UUAGGUUGGCAAGCUGUUGGAAUAGCUU 
(I7quater) 

TGGTGGGCCTTTACCCCGCCAACCAGCT 
(18) 
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UGGUGGGCCUUUACCCCGCCAACCAGCU 
(18bis) 

AGCTGGTTGGCGGGGTAAAGGCCCACCA 

(I8ter) 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 
(I8quater) 

unter der Voraussetzung, dass die Sonde nicht aus der folgenden Sequenz: TCA TCG GCC GCC 
GAT ATT GGC besteht 

- oder eine Sequenzvariante, die sich von irgendeiner der vorhergehenden Sequenzen (4) bis (18) 
entweder durch HinzufUgung oder Entfemung eines oder mehrerer Nucleotide von einem ihrer 
entsprechenden Enden oder durch Andem eines oder mehrerer Nucleotide innerhalb irgendeiner 
der Sequenzen oder durch beides unterscheidet, jedcch unter der Voraussetzung, dass bei jeder 
der zuvor beschriebenen Tatsachen die Sonde noch mit der gleichen Ziel-RNA- oder -DNA wie 
die entsprechende unmodifizierte Sequenz hybridisiert. 

Sonde nach Anspruch 1 , umfassend: 

entweder eine Sequenz, die zu einer Nucleinsaure aus den folgenden Gruppen von Nucleinsauren 
gehort, und die 10 bis zur maximalen Anzahl von Nucleotiden der ausgewahlten Nucleinsaure umfasst: 

TCGG C CGC CG ATATTGGC AACAGC CTT (1) 
UCGGCCGCCGAUAUUGGCAACAGCCUU (Ibis) 
AAGGCTGTTGCCAATATCGGCGGCCGA (Iter) 
AAGGCUGUUGCCAAUAUCGGCGGCCGA (lquater) 
TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 2 ) 
UCGGCCGCCGAUAXJUGGCAACAGCCUUUUCUUCCCUG ( 2bi S ) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA (2ter) 



CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA (2quater) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG 
(3) 

GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCUUUUCUUCCCUG 
(3bis) 

CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 
(3ter) 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
(3quater) 

unter der Voraussetzung, dass die Sonde nicht aus der nachfolgenden Sequenz: TCA TCG GCC GCC 
GAT ATT GGC besteht, 

oder eine Sequenzvariante, die sich von irgendeiner der vorhergehenden Sequenzen (1) bis (18) 
entweder durch HinzufUgung oder Entfernung eines oder mehrerer Nucleotide von einem ihrer entspre- 
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chenden ExtremitSten oder durch Andern eines Oder mehrerer Nucleotide innerhalb irgendeiner der 
Sequenzen oder durch beides unterscheidet, jedoch unter der Voraussetzung, dass bei jedem der 
zuvor beschriebenen Sachverhalte die Sonde noch mit der gleichen Ziel-RNA oder -DNA wie die 
entsprechende unmodifizierte Sequenz hybridisiert. 

Sonde zum Nachweisen eines oder mehrerer Neisseria-StSmme, welche eine der im nachfolgenden 
definierten Sequenzen oder die entsprechende Komplementarsequenz zum Ziel hat, wenn das Hybri- 
disierungsmedium oder das Waschmedium oder beides, wenn angemessen, folgende sind: 
Hybridisierungsmediurn: enthalt etwa 3 x SSC, (SSC = 0,15 M NaCI, 0,015 M Natriumcitrat, pH 7,0), 
etwa 25 mM Phosphatpuffer pH 7,1, 20 % entionisiertes Formamid, 0,02 5 Ficoll, 0,02 % Rinderseru- 
malbumin, 0,02 % Polyvinylpyrrolidon und etwa 0,1 mg/ml zerkleinerte, denaturierte Lachsspermium- 
DNA, 

Waschmedium: enthalt etwa 3 x SSC, 25 mM Phosphatpuffer pH 7,1, und 20 % entionisiertes 
Formamid, wobei die Zielsequenzen und die entsprechenden relevanten Hybridisierungstemperaturen 
(HT) und Waschtemperaturen (WT) folgende sind: 

AAGGCUGUUGCCAAUAUCGGCGGCCGA 
HT und/oder WT : etwa 55 °C 
CAGGGAAGAAAAGGCUGOUGCCAAUAUCGGCGGCCGA 
HT und/oder WT : etwa 60 °C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
HT und/oder WT : etwa 60 °C 

GG ACUUUUGUCAGGG AAGAAAAGGCUGUUG C CAAUAUCGGCGGC CGAUG A 
CGGUACC 

HT und/oder WT : etwa 65°C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 

HT und/oder WT : etwa 55°C bis etwa 60°C 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCA 

CGGUAU 

HT und/oder WT : etwa 65 °C bis etwa 70°C 

ACCUAGGUCCGGCGGAAAUCGGACUGA 

HT und/oder WT : etwa 55 °C 

ACCUAGGUCCGGUCGGAAAUCGGACUGA 

HT und/oder WT : etwa 55°C bis etwa 60°C 

G(^GC^CAGGGAAGCIJUGCUUCUCGGGUGGCG 

HT und/oder WT : etwa 55°C bis etwa 60°C 
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UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 

HT und/oder WT : etwa 60°C bis etwa 65°C 
GCGGGGGAGCUGGCAAOAAAGCUAUGAUUCCGC 

HT und/oder WT : etwa 55°C 

GUUCUGAACUGGGUGACUCGAGUGUGUC 

HT und/oder WT : etwa 55 "C bis etwa 60 °C 

GCAUACGUCUUGAGAGGGAAAGCA 

HT und/oder WT : etwa 45 °C 

UGUACGUAAUAACUGUCGAGA 

HT und/oder WT : etwa 40 °C bis etwa 45 °C 

UCUCAACAGCGGUACUAAGCGUACGAAA 

HT und/oder WT : etwa 50 °C bis etwa 55 °C 

UGUCUACGGACACGAAGCAACCGAUACCAC 

HT und/oder WT : etwa 50°C bis etwa 60°C 

UUAGGUUGGCAAGCOGUUGGAAUAGCUU 

HT und/oder WT : etwa 50°C bis etwa 55°C 

AGCUGGDUGGCGGGGUAAAGGCCCACCA 

HT und/oder WT : etwa 45 °C 



Sonde zum Nachweisen eines Oder mehrerer Neisseria ghonorrhoeae-Stamme aus anderen Bakterien- 
starnmen und insbesondere aus anderen Neisseria-Stammen, enthaltend 

entweder eine Sequenz. die zu einer Nucleinsaure aus den folgenden Gruppen von Nucleinsauren 
gehort und welche 10 bis zur maximalen Anzahl an Nucleotiden der ausgewahlten Nucleinsaure 
umfasst: 



TCGGCCGCCGATATTGGCAACAGCCTT (1) 
UCGGCCGCCGAUAUUGGCAACAGCCUU ( lbi S ) 
AAGGCTGTTGCCAATATCGGCGGCCGA (Iter) 
AAGGCUGUUGCCAAUAUCGGCGGCCGA (lquater) 
TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG (2) 
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UCGGCCGCCGAUAUUGGC^CAGCCUUUUCUUCCCUG (2bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA ( 2 1 er ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA (2quater) 
GGTACCGTCATCGGCCGCCGATATTGGCZAACAGCCTTTTCTTCCCTG 
(3) 

GGUACCGUCAUCGGCCGCCGAUAUUGGC^CAGCCUUUUCUUCCCUG 
(3bis) 

CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 
(3ter) 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
(3quater) 

GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTC^ 
AAAGTCC 
(4) 

GGUACCGUCAUCGGCCGCCGAUAUUGGCAAC^GCCUUUUCUUCCCUGACA 

AAAGUCC 

(4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCC 

CGGTACC 

(4ter) 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGA 

CGGUACC 

(4guater) 

ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA (5) 
ACGCUACCAAGCAAUCAAGUUGCCCAACAGCUAA (5bis) 
TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT (5ter) 
UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU ( Squat er) 
CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC ( 9 ) 
CGCCACCCGAGAAGCAAGCUUCCCUGUGCUGC ( 9bi s ) 
GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG (9ter) 
GCAGCACAGGGAAGCUUGCUU CUCGGGUGGCG (9quater) 
GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC (11) 
GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC (llbis) 
GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC (liter) 
GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC (llquater) 
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TGCTTTCCCTCTCAAGACGTATGC (13) 
UGCUUUCCCUCDCAAGACGUAUGC (13bis) 
GCATACGTCTTGAGAGGGAAAGCA (I3ter) 
GCAUACGUCUUGAGAGGGAAAGCA (13quater) 
TGGTGGGCCTTTACCCCGCCAACCAGCT (18) 
UGGDGGGCCUUUACCCCGCCAACCAGCU (18bis) 
AGCTGGTTGGCGGGGTAAAGGCCCACCA (I8ter) 
AGCUGGUUGGCGGGGUAAAGGCCCACCA (ISquater) 

unter der Voraussetzung, dass die Sonde nicht aus der folgenden Sequenz: TCA TCQ GCC GCC GAT 
^Te Sequenzvariante. die sich von irgendeiner der vorhergehenden Sequenzen (1) bis (18) 

chende unmodifizierte Sequenz hybndisert. 

ssar^ - -"SSTt — . - - »— - 

ESSESZZSZr. SSC, T . 0.15 M „ M rr «. J. 7* 
1 oc r^M Phn^nhatouffer mit DH 7,1, 20 % entionisiertes Formamid, 0,0-2 /o neon, u,u* 

SliSJT^ - — «*- - k,einerte - denatur,9rte 

wlT^um Tmalt etwa 3 x SSC, 25 mM Phosphatpuffer mit pH 7,1 und 20 % entionisiertes 
ZESZ "betl und die enlsprechenden re.evanten Hybndisierungstemperaturen 

(HT) und Waschtemperaturen (WT) folgende sind: 
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AAGGCUGUUGCCAAUAUCGGCGGCCGA 

HT und/oder WT : etwa 50°C bis etwa 65<>C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA 

HT und/oder WT : etwa 60 °C bis etwa 70 °C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
HT und/oder WT : etwa 65°C bis etwa 70°C 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCAAUAUCGGCGGCCGAUGAC 
GGUACC 

HT und/oder WT : etwa 70°C bis etwa 75 °C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 
HT und/oder WT : etwa 65 °C 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 
HT und/oder WT : etwa 65 °C 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 
HT und/oder WT : etwa 65 °C 

GCAUACGUCUUGAGAGGGAAAGCA 

HT und/oder WT : etwa 50 °C bis etwa 55 °C 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 

HT und/oder WT : etwa 60 °C. 



Ve rfa| iren zum Nachweisen von Neisseria-Stammen in einer biologischen Probe aus anderen Bakte- 
nenstammen ^vobe, das Verfahren Inkontaktbringen der bio.ogischen Probe, in der die SLsuret 
Kdisielo f mme h erio «enfa..s unter geeigneten Denaturferungsbedl de 
^SSSS^hT!!^ &n ** "* 6iner S ° nde 9em§SS einem der AnsprUche 1 bis 5 
Slfc SET* ■ T^T* r SCh6n d6r S ° nde und k ™P'e™taren Nucleinsauren der 

z^z'zzxiz:^^ sein k6nnen ' erm69iicht - und **-»" «* m ^ 

7 * s^Probe V m f«T T« T ria - St3mmen aus ande ™ Bakterienstammen in einer biologi- 
schen Probe gemass Anspruch 6, wobei die verwendeten Sonden derartige sind, die sowohl mit DNA 

ZJ^eZ ^ ^ N9,SSeria - Stamm -' ^ *r bie-ogisohen Probe ^han^lZ 

8 " 2sX:Z£T:^:Ts NeiSSeria - Sta ™ « Bakterienstammen gemass einem der 

Hybridisierungsmedium etwa 3 x SSC (SSC = 0,15 M NaCI, 0,015 M Natriumcitrat dH 7 m «h* a n 
mM I Phosphatputfer mit pH 7,1, 20 % entionisiertes Formamid, 0.02 % FiS 0 0? % * 
Rmderserumalbumin, 0,02 % Polyvinylpyrrolidon und etwa 0,1 mg/ml zerkleinerte denaturierte 

It T I t e " t,on,siertes Formami <> enthalt. und wobei die verwendete Sonde folgende isf 
-rgend ,n der Sonden (1). (Ibis), (Iter) od r (1quat r) des Anspruchs 2. wobei di HybrLSunqstem: 
p ratur gee^gnetermassen auf den Bereich um etwa 55-C, vorzugsweise um mSTSSSi 
w,rd. und/oder die Waschtemperatur auf den Bereich von etwa 55-C, vorzugsweise etwa 5 T C 
e,nges^e.lt wird. oder irgendeine der Sonden (2). (2bi S ). (2ter) oder (2quaier) <2Z TuchH wobei 
d.e Hybnd.s.erungstemperatur geeignetermassen auf den Bereich um etwa 60'C eingeilK w'd 
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und/oder die Waschtemperatur auf den Bereich um etwa 60'C eingestellt wird. oder ,rgende.ne der 
Sonden (3), (3bis), (3ter) oder (3quater) des Anspruchs 2, wobei die Hybrid.s.erungstemperatur 
gXetlassen auf den Bereich um etwa 60'C eingestejt wird I und/dde, - die 
den Bereich um etwa 60'C eingestellt wird, oder irgende.ne der Sonden (4), (4b.s), (4ter) Oder 
Z£Z ^spruchs 1. wobei die Hybridisierungstemperatur ^f^^S^Z 
etwa 65-C eingestellt wird. und/oder die Waschtemperatur auf den Bere.ch um etwa 65-C eingestert 
S oder irgendeine der Sonden (5), (5bis), (5ter) oder (Squater) des Anspruchs 1. wobe. d.e 

g H ^:r a rraTd u e r n M um s 5 . c ^^ d ^~rzr^ 

den Bereich um etwa 55 -C eingestellt wird, oder irgende.ne der Sonden (9), (9b.s), (9ter) oder 
Tspmchs 1. wobei die Hybridisierungstemperatur geeignetermassen auf den Bere,ch um 
S eingeSe.lt wird, und/oder die Waschtemperatur auf den Bereich um etwa 60'C e.ngestem 
7,1 oder irgendeine der Sonden (6), (6bis). (6ter) oder (Cquater) des Anspruchs 1. wobe, d.e 

Bereich um etwa 65-C eingeste.lt wird. und/oder die Waschte.peratur auf 

SSTJS SSSLtlEL (7). (Tbis, (7ter) Oder <7quater> des Anspruchs 1, wobei 

S!JZ!SnrS?i-C eingeste, wird. und/oder die Waschtemperafcr auf den Bereich um 
Ta 55-C eingestelH wird, oder irgendeine der Sonden (8). (8bis), (8ter) oder (Squater) des Ans^uchs 
1 wobei die Hybridisierungstemperatur geeignetermassen auf den Bere,ch um e^a 55'C emgestellt 
wird und/oder die Waschtemperatur auf den Bereich von etwa 55 • C bis etwa 60 • C 
SesteHt wird. oder irgendeine der Sonden (10). (10bis). (lOter) oder (10quater) des Anspruchs 1. 

^^^ZZZ^m etwa 55-C eingeste, wird, und/oder die Waschtemperatur auf 
?n n ge™ S^"^ (tt, (11bis, (11ter) oder (Hquater) des Anspruchs ,. 

etriT eingestelH wird. oder irgendeine der Sonden (12). (12bis) (12ter) oder ^ 
Anspruchs 1. wobei die Hybridisierungstemperatur geeignetermassen auf den Bere.ch von e^a 55 C 
Ws etwa 60-C eingestellt wird. und/oder die Waschtemperatur auf den Bere.ch von etwa 55 C b.s 
eLto-C eingeste.lt wird. oder irgendeine der Sonden (13). (13bis) (13ter) oder 13quater des 
Anspruchs 1. wobei die Hybridisierungstemperatur geeignetermassen auf den Be^ch um e ^a 46C 
einqestellt wird. und/oder die Waschtemperatur auf den Bereich um etwa 45 -C emgestellt w.rd oder 
fraend^e der Sonden (14). (14bis), (14ter) oder (14quater) des Anspruchs 1. wobe. d.e Hybr.d.s.e- 
ungst mpe 1 ^gee^netermassen au. den Bereich von etwa 40-C bis etwa 45; C eingeste^ w.rd 
uncLer de Waschtemperatur auf den Bereich von etwa 40'C bis etwa 45'C emgesteHt wri crier 
rgendeine der Sonden (15). (15bis), (15ter) oder (15quater) des *^J-^"£*^ 
rungstemperatur geeignetermassen auf den Bereich von etwa 50'C b,s etwa 55 C emgestelK w.rd 
undtodeT^e Waschtemperatur auf den Bereich von etwa 50'C bis etwa 55'C emgestellt w.rd oder 
irqenVe-ne der Sonden (16). (16bis), (16ter) oder (16quater) des Anspruchs 1. wobe. d.e Hybn(k«e- 
uCemperatu^ ^geeignetermassen auf den Bereich von etwa 50-C bis etwa 60; C eingestelrt w.rd 
und/ deTde Waschtemperatur auf den Bereich von etwa 50'C bis etwa 60-C «^ «* 
irgendeine der Sonden (17), (17bis). (17ter) oder O^ater) des Anspruchs 
rungstemperatur geeignetermassen auf den Bereich von etwa 50'C b,s etwa 55 C ^QesteHt w.rd 
und/ der die Was'chtlperatur auf den Bereich von etwa 50'C bis etwa 55'C 
iroendeine der Sonden (18). (18bis). (18ter) Oder (18quater) des Anspruchs 1. wobe. die Hybr.d.s.e- 
Xtemperl geeignetermassen auf den Bereich von etwa 45'C eingeste.lt w.rd. und/oder d.e 
Waschtemperatur auf den Bereich von etwa 45 -C eingestellt wird. 

9. Verfahren zum Nachweisen von Neisseria gonorrhoeae-Stammen aus anderen BaWerienstammen und 
insbesondere aus anderen Neisseria-Stammen. wobei das Verfahren umfasst: Inkontaktbnngen der 
SS^pI, in d r di Nucleinsauren (DMAs und RNAs). riorderfichenfalls unte. •£ gneten 
Denaturierungsbedingungen d r Hybridisierung zugang.ich gemacht worden and m.t emer Sond 
oemass der Erfindung. di spezifisch fUr Neisseria gonorrhoeae-Stamme .st und aus den Sender (1 ) 
Kwite). Tqu^ter . (2M2bis). (2ter). (2quater). (3). (3bis). (3ter). (3quater). (4) (4b.s). (4ter . 
(IquL!) (5). (5bis). (5ter). (Squater), (9). (9bis), (9ter), (9quater), (11). (11bis). (11ter). (Hquater). (13). 
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(13bis). (13ter), (13quater), (18), (18bis), (18ter) und (18quater) der AnsprOche 1 Oder 2 ausgewShlt 1st 
warm immer erforderlich, unter Hybridisierungs- und Waschbedingungen, die so eingestellt sind, dass 
sie spezifische Hybridisierung mit komplementSren NucleinsSuren der Neisseria gonorrhoeae-StSmme. 
die in der Probe vorhanden sein konnen, jedoch nicht mit komp! mentarer DNA oder RNA anderer 
Neisseria-Arten gewahrleisten, und Nachweisen der moglicherweise gebildeten Hybride. 

10. Verfahren zum Nachweisen von N. gonorrhoeae-Stammen aus anderen Bakterienstammen und insbe- 
sondere aus anderen Neisseria-Stammen gemass Anspruch 9, wobei das Hybridisierungsmedium etwa 
3 x SSC (SSC = 0,15 M NaCJ, 0,015 M Natrium citrat, pH 7,0), etwa 25 mM Phosphatpuffer mit pH 7 1 
20 %-iges entionisiertes Formamid, 0,02 % Rcoll, 0,02 % Rinderserumalbumin, 0,02 % Polyvinylpyrro^ 
hdon und etwa 0.1 mg/ml zerkleinerte denaturierte Lachsspermium-DNA enthStt, oder das Waschmedi- 
um etwa 3 x SSC, 25 mM Phosphatpuffer mit pH 7,1, und 20 %-iges entionisiertes Formamid enthalt 
und wobei die verwendete Sonde irgendeine der Sonden (1), (ibis), (Iter) oder (Iquater) des 
Anspruchs 2 ist, wobei die Hybridisierungstemperatur 

geeignetermassen auf den Bereich urn etwa 55 vorzugsweise urn etwa 53 *C eingestellt ist 
und/oder die Waschtemperatur auf den Bereich von etwa 55 -C bis etwa 65 *C, vorzugsweise etwa 
53 • C bis etwa 65 # C und bevorzugter etwa 53 * C, 

eingestellt ist, und wobei die verwendete Sonde irgendeine der Sonden (2), (2bis), (2ter) oder (2quater) 
des Anspruchs 2 ist, wobei die Hybridisierungstemperatur geeignetermassen auf den Bereich urn etwa 
60 *C eingestellt ist, und/oder die Waschtemperatur auf den Bereich von etwa 65 -C bis etwa 70 'C 
eingestellt ist, oder irgendeine der Sonden (3). (3bis), (3ter) oder (3quater) des Anspruchs 2 ist, wobei 
die 

Hybridisierungstemperatur geeignetermassen auf den Bereich von etwa 60 *C eingestellt ist, und/oder 
die Waschtemperatur auf den Bereich von etwa 65 -C bis etwa 70 -C eingestellt ist, oder irgendeine 
der Sonden (4), (4bis), (4ter) oder (4quater) des Anspruchs 1 ist, wobei die 

Hybridisierungstemperatur geeignetermassen auf den Bereich urn etwa 65 *C eingestellt ist und/oder 
die Waschtemperatur auf den Bereich von etwa 70 «C bis etwa 75 -C eingestellt ist, oder irgendeine 
der Sonden (5), (5bis), (5ter) oder (5quater) des Anspruchs 1 ist, wobei die 

Hybridisierungstemperatur geeignetermassen auf den Bereich urn etwa 60 -C eingestellt ist, und/oder 
die Waschtemperatur auf einen Bereich urn etwa 65 'C eingestellt ist, oder irgendeine der Sonden (9) 
(9bis), (9ter) oder (9quater) des Anspruchs 1 ist, wobei die Hybridisierungstemperatur 
geeignetermassen auf den Bereich von etwa 60 -C bis etwa 65 'C eingestellt wird, und/oder die 
Waschtemperatur auf einen Bereich urn etwa 65 «C eingestellt ist, oder bevorzugter irgendeine der 
Sonden (1), (1 bis), (Iter) oder (Iquater) des Anspruchs 2 ist, wobei die 

Hybridisierungstemperatur geeignetermassen auf einen Bereich urn etwa 55 • C eingestellt ist, und/oder 
die Waschtemperatur auf den Bereich urn etwa 55 -C bis etwa 65 "C eingestellt ist, oder irgendeine der 
Sonden (11), (1 1 bis), (liter) oder (11quater) des Anspruchs 1 ist, wobei die Hybridisierungstemperatur 
geeignetermassen auf etwa 65 *C eingestellt ist, und/oder die Waschtemperatur auf etwa 65 *C 
eingestellt ist, oder irgendeine der Sonden (13), (13bis), (13ter) oder (I3quater) des Anspruchs 1 ist, 
wobei die Hybridisierungstemperatur geeignetermassen auf den Bereich von etwa 50 *C bis etwa 55 "C 
eingestellt ist, und/oder die Waschtemperatur auf den Bereich von etwa 50 -C bis etwa 55 -C 
eingestellt ist, oder irgendeine der Sonden (18), (I8bis), (I8ter) oder (18quater) des Anspruchs 1 ist 
wobei die Hybridisierungstemperatur geeignetermassen auf etwa 60 *C eingestellt ist, und/oder die 
Waschtemperatur auf etwa 60 • C eingestellt ist. 

11. Kit zum in vitro-Nachweis von Neisseria-Stammen in einer biologischen Probe, wobei das Kit umfasst: 
mindestens eine Sonde, ausgewShlt aus denjenigen gemSss AnsprOchen 1 bis 4; 
den Puffer oder die Komponenten, die erforderlich sind, urn den Puffer herzustellen, der die DurchfUh- 
rung der Hybridisierungsreaktion zwischen diesen Sonden und den DNAs und/oder RNAs einer grossen 
Anzahl, vorzugsweise samtlicher Stamme von Neisseria ermoglicht; 

wenn angemessen, Mittel zum Nachweisen der aus der vorhergehenden Hybridisierung stammenden 
Hybride. 



12. 



Kit zum in vitro-Nachweis von Neisseria gonorrhoeae-Stammen in einer biologischen Probe, wobei das 
Kit enth3lt: 

mindestens eine im Hinblick auf N. gonorrhoeae spezifische Sonde, wie zuvor definiert, d.h. eine Sonde 
aus den Sonden (2). (2bis). (2ter). (2quater). (3). (3bis), (3ter). (3quater), (4). (4bis). (4ter). (4quater), (5) 
(5b.s), (5ter), (5quater), (9), (9bis), (9ler), (9quater). (11). (iibis). (liter). (1 iquater). (13). (13bis) 
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<13ter) (13quater), (18). (18bis). (18ter) und (18quater) gemass AnsprOchen 1 Oder 2. oder bevorzugter 
eine Sonde aus irgendeiner der Sonden (1), (Ibis), (Iter) Oder (Iquater) gemass Anspruch 2; 
den Puffer Oder die Komponenten, die erforderlich sind, urn den Puffer herzustellen, der die DurchfUh- 
rung der Hybridisierungsreaktion zwischen diesen Sonden und den DNAs und/oder RNAs e.nes 
Stammes von Neisseria gonorrhoeae ermoglicht. wenn angemessen, Mittel zum Nachweisen der aus 
der vorhergehenden Hybridisierung stammenden Hybride. 

13. Verfahren zum Nachweisen von N. gonorrhoeae-Stammen aus anderen Bakterienstammen und insbe- 
sondere aus anderen Neisseria-Stammen. wobei das Verfahren umfasst: InberOhrungbnngen der 
biologischen Probe, in der die Nucleinsauren (DNA und RNAs), erforderlichenfalls unter geeigneten 
Denaturierungsbedingungen der Hybridisierung zuganglich gemacht worden sind, mrt zwe. Sonden 
gemass irgendeinem der AnsprUche 1 bis 5, die im Hinblick auf Neisseria 9 0 ^^tamme 
spezifisch sind und dementsprechend nicht dazu geeignet sind, an d.e gleichen Nicht-Z.el-Stamme zu 
hybridisieren, und die insbesondere aus den folgenden Kombinationen ausgewahlt sind: 
Sonde der Gruppe 9 und irgendeine der Sonden der folgenden Gruppen: 1 , 2, 3, 5 und 13; 
Sonde der Gruppe 13 und irgendeine der Sonden der folgenden Gruppen: 1, 2. 3 und 5; 
Sonde der Gruppe 18 und irgendeine der Sonden der folgenden Gruppen: 1, 2, 3, 5, 9 und 13; 
Sonde der Gruppe 5 und irgendeine der Sonden der folgenden Gruppen: 1 , 2 und 3; 
und die bevorzugter aus den folgenden Kombinationen ausgewahlt sind: 
Sonde der Gruppe 9 und eine der Gruppe 5; 

Sonde der Gruppe 18 und eine der Sonden der folgenden Gruppen: 5 und 9; 
wann immer erforderlich, unter Hybridisierungs- und Waschbedingungen, die so eingestellt sind. dass 
sie spezifische Hybridisierung mit komplementaren Nucleinsauren der Neisseria gonorrhoeae-Starnme. 
die in der Probe vorhanden sein konnen. jedoch nicht mit komplementarer DNA Oder RNA anderer 
Neisseria-Arten ermoglichen, und Nachweisen der mQglicherweise geformten Hybnde. 

14. Kit fur Sandwich-Hybridisierungs-Assay ftlr den in vitro-Nachweis von Neisseria gonorrhoeae-Stammen 
in einer biologischen Probe, wobei das Kit enthalt: 

mindestens zwei fur N. gonorrhoeae spezifische Sonden aus den folgenden Komb.nationen: 
Sonde der Gruppe 9 und irgendeine der Sonden der folgenden Gruppen: 1 , 2, 3, 5 und 13; 
Sonde der Gruppe 13 und irgendeine der Sonden der folgenden Gruppen: 1, 2, 3 und 5; 
Sonde der Gruppe 18 und irgendeine der Sonden der folgenden Gruppen: 1, 2, 3, 5, 9 und 13; 
Sonde der Gruppe 5 und irgendeine der Sonden der folgenden Gruppen: 1 , 2 und 3; 
und bevorzugter aus den folgenden Kombinationen: 
Sonde der Gruppe 9 und eine der Gruppe 5; 

Sonde der Gruppe 18 und eine der Sonden der folgenden Gruppen: 5 und 9; 

den Puffer oder die Komponenten, die erforderlich sind. urn den Puffer herzustellen, der die Durchfuh- 
rung der Hybridisierungsreaktion zwischen diesen Sonden und den DNAs und/oder RNAs emes 

Neisseria gonorrhoeae-Stammes ermoglicht, . . .„ 

wenn angemessen. Mittel zum Nachweisen der aus der vorhergehenden Hybnd.sierung stammenden 

Hybride. 
RevendicaUons 

1 Sonde pour detecter une ou plusieurs souches de Neisseria, contenant : 

- soit une sequence appartenant un acide nucleique choise dans les groupes suwants dacdes 
nucleiques et qui comprend elle-meme de 10 au nombre maximum de nucleotides de lac.de 
nucleique selectionne : 
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GGTACCGTCATCGGCCGCCGATATTGGGAACAGCCTTTTCTTCCCTGACAAAAGTCC 

(4) 

GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCUUUDCUDCCCUGACAAAAGUCC 

(4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 

(4ter) 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 

(4guater) 

ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA (5) 
ACGCUACCAAGCAAUCAAGUUGCCCAACAGCUAA (5bis) 
TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT (5ter) 
UUAGCUGUUGGGCAACUUGAUDGCUUGGUAGCGU (5quater) 
ATACCGTGGTAAGCGGACTCCTTGCGGTTACCCTACCTACTTCTGGTATCCCCCAC 

(6) 

AUACCGUGGUAAGCGGACUCCUUGCGGUUACCCUACCUACUUCUGGUAUCCCCCAC 

(6bis) 

GTGGGGGATACCAGAAGTAGGTAGGGTAACCGCAAGGAGTCCGCTTACCACGGTAT 

(6ter) 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCACGGUAU 

(6quater) 

TCAGTCCGATTTCCGCCGGACCTAGGT ( 7 ) 

UCAGUCCGAUUUCCGCGGGACCUAGGU 



ACCTAGGTCCGGCGGAAATCGGACTGA 

ACCUAGGUCCGGCGGAAAUCGGACUGA 

TCAGTCCGATTTCCGACCGGACCTAGGT 

UCAGUCCGAUUUCCGACCGGACCUAGGU 

ACCTAGGTCCGGTCGGAAATCGGACTGA 

ACCUAGGUCCGGUCGGAAAUCGGACUGA 



(7bis) 
(7ter) 
(7quater) 
(8) 

(8bis) 
(8ter) 
(8quater) 
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CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC ( 9 ) 

CGCCACCCGAGAAGCAAGCUUCCCUGUGCDGC (9bis) 

GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG (9ter) 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG ( 9quater ) 

CGGGGCTTACGGAGCAAGTCCTTAACCTTAGAGGGCATA ( 10) 

CGGGGOJUACGGAGCAAGUCCUUAACCDUAGAGGGCAUA ( lObis) 

TATGCCCTCTAAGGTTAAGGACTTGCTCCGTAAGCCCCG ( lOter ) 

UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG ( lOquater ) 

GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC ( 1 1 ) 

GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC ( llbis ) 

GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC ( liter) 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC ( 1 lquater ) 

GACACACTCGAGTCACCCAGTTCAGAAC ( 12 ) 

GACACACUCGAGUCACCCAGUUCAGAAC ( 12bis) 

GTTCTGAACTGGGTGACTCGAGTGTGTC ( 12 ter ) 

GUUCUGAACUGGGUGACUCGAGUGUGUC ( 12quater) 

TGCTTTCCCTCTC AAGACGTATGC ( 1 3 ) 

UGCDUUCCCDCUCAAGACGUAUGC ( 13bis) 

GCATACGTCTTGAGAGGGAAAGCA ( 13 ter ) 

GCAUACGUCUUGAGAGGGAAAGCA ( 13quater ) 

TCTCGACAGTTATTACGTACA ( 14 ) 

UCUCGACAGUUAUUACGUACA ( 14bie) 

TGTACGTAATAACTGTCGiAGA ( 14 ter ) 

UGUACGUAAUAACUGUCGAGA ( "quater ) 

TTTCGTACGCTTAGTACCGCTGTTGAGA ( 1 5 ) 

UUUCGUACGCUUAGUACCGCUGUUGAGA ( 15bis ) 

TCTCAACAGCGGTACTAAG CGTACGAAA ( 15ter ) 

UCT CAACAGCGGUACUAAGCGU ACGAAA ( 15 qua ter) 

GTGGTATCGGTTGCTTCGTGTCCGTAGACA ( 1* ) 

GUGGUAUCGGUUGCUUCGUGUCCGUAGACA ( 16bis ) 
TGTCTACGGACACGAAGCAACCGATACCAC ( 16ter ) 

UGUCUACGGACACGAAGCAACCGAUACCAC ( 16quater) 

AAGCTATTCCAACAGCTTGCCAACCTAA ( 17 ) 

AAGCUAUUCCAACAGCUUGCCAACCUAA ( 17bis ) 

TTAGGTTGGCAAGCTGTTGGAATAGCTT ( 17 ter ) 

UUAGGOTGGCAAGCUGUUGGAAOAGCUU ( 17quater) 
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TGGTGGGCCTTTACCCCGCCAACCAGCT 
UGGUGGGCCUUUACCCCGCCAACCAGCU 
AGCTGGTTGGCGGGGTAAAGGCCCACCA 
AGOJGGUUGGCGGGGUAAAGGCCCACCA 



(18) 
(18bis) 
(18ter) 
(18quater) 



a condition que la sonde ne consiste pas en ta sequence suivante : 
TCA TCG GCC GCC GAT ATT GGC 

- soit une sequence variante qui se distingue de Tune quelconque des sequences pr6c6dentes (4) 
a (18): 

. par I'addition ou lamination d'un ou de plusieurs nucleotides au niveau de Tune quelconque 

de leurs extremes respectives; 
. ou par le changement d'un ou de plusieurs nucleotides a I'interieur de Tune quelconque de 

ces sequences, 
. ou par les deux, 

h condition encore que dans Tune quelconque des circonstances ci-dessus, cette sonde s'hybri- 
de encore avec la meme cible ARN ou ADN que la sequence non modifiee correspondante. 

2. Sonde suivant la revendication 1 , contenant : 

- soit une sequence appartenant h un acide nucl&que choisi parmi les groupes suivants d'acides 
nucleiques et qui comprend elle-m§me de 10 au nombre maximum de nucleotides de I'acide 
nucl&que choisi : 



TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG (2) 
UCGGCCGCCGAUAUUGGCAACAGCCUUUUCUUCCCUG (2bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA ( 2 ter ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA ( 2quater ) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 3 ) 
GGUACCGUC^UCGGCCGCCGAUAUUGGC^C^GCCUUUUCUUCCCUG ( 3bis ) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC ( 3ter) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC ( 3 quater ) 

h condition que la sonde ne consiste pas en la sequence suivante : 
TCA TCG GCC GCC GAT ATT GGC 
- soit une sequence variante qui se distingue de Pune quelconque des sequences pnScedentes (1) 
a (18): 

. par I'addition ou Elimination d'un ou de plusieurs nucleotides au niveau de Tune quelconque 

de leurs extnSmites respectives; 
. ou par le changement d'un ou de plusieurs nucleotides h I'interieur de Tune quelconque de 

ces sequences, 
. ou par I s deux, 

a condition encore que dans I'une quelconqu des circonstances ci-dessus, cette sond s'hybri- 
de encore avec la meme cible ARN ou ADN que la sequence non modifiee corr spondant . 



TCGGCCGCCGATATTGGCAACAGCCTT 
UCGGCCGCCGAUAUUGGCAACAGCCUU 
AAGGCTGTTGCCAATATCGGCGGCCGA 
AAGGCUGUDGCCAAUAUCGGCGGCCGA 



(1) 

(Ibis) 
(Iter) 
(lquater) 
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Sonde pour detector une ou plusleurs souches de Neisseria, qui cible Tun des sequences denies pas 
la suite ou la sequence complSmentaire correspondarrte, lorsque le milieu d'hybridation ou le milieu de 
lavage ou les deux selon ce qui convient, sont les suivants : 

milieu d'hybridation : contenant environ 3xSSC, (SSC = NaCI 0,15 M, citrate de sodium 0,015 M. 
pH 7 0) environ 25 mM de tampon au phosphate pH 7.1, 20% de formamide desionise. 0,02% de 
ficoll.'o,02% d'albumine de serum bovin, 0.02% de polyvinylpyrrolidone et environ 0,1 mg/ml d'ADN de 
sperme denature, cisaillS, 

milieu de lavage : contenant environ 3xSSC. dutampon au phosphate 25 mM. pH 7,1. et 20% de 
formamide desionise, dans laquelle ces sequences cibles et les temperatures d'hybridation (TH) et les 
temperatures de lavage (TL) applicables correspondantes, sont respectivement les suivantes : 



AAGGCUGUUGCCAAUAUCGGCGGCCGA 

TH et/ou TL : environ 55°C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA 
TH et/ou TL : environ 60°C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 
TH et/ou TL : environ 60°C 
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GGACUUUUGUCAGGGAAGAAAAGGCUGUDGCCAAUAUCGGCGGCCGAUGACGGUACC 
TH et/ou TL : environ 65°C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGU 
TH et/ou TL : environ 55°C a environ 60°C 

GUGGGGGAUACCAGAAGUAGGUAGGGUAACCGCAAGGAGUCCGCUUACCACGGUAU 
TH et/ou TL : environ 65°C a environ 70°C 
ACCUAGGUCCGGCGGAAAUCGGACUGA 

TH et/ou TL : environ 55°C 

ACCUAGGUCCGGUCGGAAAUCGGACUGA 

TH et/ou TL : environ 55°C a environ 60°C 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 

TH et/ou TL : environ 55 U C a environ 60°C 

UAUGCCCUCUAAGGUUAAGGACUUGCUCCGUAAGCCCCG 

TH et/ou TL : environ 60°C a environ 65°C 

GCGGGGGAGCDGGCAAUAAAGCUAUGAUUCCGC 
TH et/ou TL : environ 55°C 

GUUCUGAACUGGGUGACUCGAGUGUGUC 

TH et/ou TL : environ 55°C a environ 60°C 

GCAUACGUCUUGAGAGGGAAAGCA 

TH et/ou TL : environ 45°C 

UGUACGUAAUAACUGUCGAGA 

TH et/ou TL : environ 40°C a environ 45°C 

UCOCAACAGCGGUACUAAGCGUACGAAA 

TH et/ou TL : environ 50°C a environ 55°C 

UGUCUACGGACACGAAGCAACCGAUACCAC 

TH et/ou TL : environ 50°C a environ 60°C 

UUAGGUUGGCAAGCUGUUGGAAUAGCUU 

TH et/ou TL : environ 50°C a environ 55°C 

AGCUGGUUGGCGGGGUAAAGGCCCACCA 

TH et/ou TL : environ 45°C. 

4. Sonde pour detector une ou plusieurs souches de Neisseria gonorrhoeae parmi d'autres souches 
bacteriennes, et en particulier parmi d'autres souches de Neisseria, contenant : 

- soit une sequence appartenant a un acide nucleique choisi parmi les groupes suivants d'acides 
nucleiques et qui ccmprend elle-meme de 10 au nombre maximum de nucleotides de I'acide 
nucleique selectionne : 
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TCGGCCGCCGATATTGGCAACAGCCTT ( 1 ) 

UCGGCCGCCGAUAUUGGCAACAGCCUU ( Ibis ) 

AAGGCTGTTGCCAATATCGGCGGCCGA ( Iter ) 

AAGGCUGUUGCCAAUAUCGGCGGCCGA ( Iquater ) 



TCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 2 ) 
UCGGCCGCCGAUAUUGGCAACAGCCUUUUCUUCCCUG (2bis) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGA (2ter) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA (2quater) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTG ( 3 ) 
GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCCUUUUCUUCCCUG ( 3bis ) 
CAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC ( 3 ter ) 
CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC ( 3quater ) 
GGTACCGTCATCGGCCGCCGATATTGGCAACAGCCTTTTCTTCCCTGACAAAAGTCC 

(4) 

GGUACCGUCAUCGGCCGCCGAUAUUGGCAACAGCOJUUUCUUCCCUGACAAAAGUCC 

(4bis) 

GGACTTTTGTCAGGGAAGAAAAGGCTGTTGCCAATATCGGCGGCCGATGACGGTACC 

(4ter) 

GGACUUUUGUCAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGAUGACGGUACC 

(4quater) 



ACGCTACCAAGCAATCAAGTTGCCCAACAGCTAA ( 5 ) 

ACGCUACCAAGCAAUCAAGUUGCCCAACAGCUAA ( 5bis) 

TTAGCTGTTGGGCAACTTGATTGCTTGGTAGCGT { 5 ter ) 

UUAGCUGXJUGGGCAACUUGAUUGCUUGGUAGCGU ( Squater ) 

CGCCACCCGAGAAGCAAGCTTCCCTGTGCTGC ( 9 ) 

CGCCACCCGAGAAGCAAGCUUCCCUGUGCUGC ( 9bis ) 

GCAGCACAGGGAAGCTTGCTTCTCGGGTGGCG ( 9 ter ) 

GCAGCACAGGGAAGCUUGOJUCUCGGGUGGCG ( 9quater ) 

GCGGAATCATAGCTTTATTGCCAGCTCCCCCGC (11) 

GCGGAAUCAUAGCUUUAUUGCCAGCUCCCCCGC ( llbis) 

GCGGGGGAGCTGGCAATAAAGCTATGATTCCGC ( 1 Iter) 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC ( llquater ) 

TGCTTTCCCTCTCAAGACGTATGC ( 13 ) 
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UGCUUUCCCUCUCAAGACGUAUGC 
GCATACGTCTTGAGAGGGAAAGCA 
GCAUACGUCUUGAGAGGGAAAGCA 
TGGTGGGCCTTTACCCCGCCAACCAGCT 
UGGUGGGCCUUUACCCCGCCAACCAGCU 
AGCTGGTTGGCGGGGTAAAGGCCCACCA 
AGCUGGUUGGCGGGGUAAAGGCCCACCA 

a condition que la sonde ne consiste pas en la sequence suivante : 
TCA TCG GCC GCC GAT ATT GGC 
- soit une sequence variante qui se distingue de Tune quelconque des sequences prgcedentes (1) 
h (18) : 

. par I'addition ou Telimination d'un ou de plusieurs nucleotides au niveau de Tune quelconque 

de leurs extremes respectives; 
. ou par le changement d'un ou de plusieurs nucleotides a HnteVieur de Tune quelconque de 

ces sequences, 
. ou par les deux, 

a condition encore que dans Tune quelconque des circonstances ci-dessus, cette sonde s'hybri- 
de encore avec la meme cible ARN ou ADN que la sequence non modifiee correspondante.. 

Sonde pour de*tecter une ou plusieurs souches de Neisseria gonorrhoeae parmi d'autres souches 
bacteriennes, et en particulier parmi d'autres souches de Neisseria , qui cible Tune des sequences 
definies pas la suite ou la sequence complSmentaire correspondante, lorsque le milieu d'hybridation ou 
le milieu de lavage ou les deux selon ce qui convient, sont les suivants : 

milieu d'hybridation : contenant environ 3xSSC, (SSC = NaCI 0,15 M, citrate de sodium 0,015 M, 
pH 7,0), environ 25 mM de tampon au phosphate pH 7.1, 20% de formamide desionise, 0,02% de 
ficoll. 0,02% d'albumine de serum bovin, 0,02% de polyvinylpyrrolidone et environ 0,1 mg/ml d'ADN de 
sperme de saumon denature, cisail!e\ 

milieu de lavage : contenant environ 3xSSC, du tampon au phosphate 25 mM, pH 7,1, et 20% de 
formamide d6sionise\ dans laquelle ces sequences cibles et les temperatures d'hybridation (TH) et les 
temperatures de lavage (TL) applicables correspondantes sont respectivement les suivantes : 



(13bis) 

(13ter) 

(13quater) 

(18) 

(18bis) 

(18ter) 

(18guater) 
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AAGGCUGUUGCCAAUAUCGGCGGCCGA 
TH et/ou TL : environ 50°C a environ 65°C 

CAGGGAAGAAAAGGCUGUUGCCAAUAUCGGCGGCCGA 
TH et/ou TL : environ 60°C a environ 70°C 

CAGGGAAGAAAAGGCOGUUGCCAAOAUCGGCGGCCGAUGACGGUACC 
TH et/ou TL : environ 65°C a environ 70°C 

GGACUUUUGUCAGGGAAGAAAAGGCTGUUGCAAUAUCGGCGGCCGAUGACGGUACC 

TH et/ou TL : environ 70°C a environ 75°C 

UUAGCUGUUGGGCAACUUGAUUGCUUGGUAGCGL 
TH et/ou TL : environ 65°C 

GCAGCACAGGGAAGCUUGCUUCUCGGGUGGCG 
TH et/ou TL : environ 65°C 

GCGGGGGAGCUGGCAAUAAAGCUAUGAUUCCGC 
TH et/ou TL : environ 65°C 

G CAU ACGUCUU G AG AGGG AAAGC A 

TH et/ou TL : environ 50°C a environ 55°C 
AGCUGGUUGGCGGGGUAAAGGCCCACCA 
TH et/ou TL : environ 60°C. 



3 o 6. Procede pour detecter des souches de Neisseria dans un echantillon b,olog.que parm. d autoes 
souches bacteriennes. dans lequel ce proOTTomprend la mise en contact de cet echantillon 
biologique dans lequel les acides nucleiques (ADN et ARN) des souches ont ete rendus accesses a 
une hybridation, si besoin est, dans des conditions denaturantes convenables, avec une sonde suivant 
rune quelconque des revendications 1 a 5, dans des conditions permettant une hybridation entre la 

35 sonde et les acides nucleiques complementaires des souches de Neisseria , qui peuvent etre presentes 
dans I'echantillon, et la detection des hybrides eventuellement formes. 

7 Precede pour detecter des souches de Neisseria dans un echantillon biologique parmi d'autres 
souches bacteriennes suivant la revendicataToTdans lequel les sondes utilises sont celles qu. 
s'hybrident a la fois avec I'ADN et I'ARN des souches de Neisseria qui peuvent etre presentes dans 
I'echantillon biologique. 

8. Precede pour detecter des souches de Neisseria parmi d'autres ^ uch f c £^ 

revendications 6 ou 7, dans lequel le milieu d'hybridation contient enwon 3xSSC, (SSC J™™**. 
citrate de sodium 0,015 M. pH 7,0). environ 25 mM de tampon au phosphate pH 7.1 20 A da 
tormamide desionise, 0,02% de ficoll, 0,02% d'albumine de serum bovin. 0,02% de polyvinylpyrrohdo- 
ne et environ 0.1 mg/ml d'ADN de sperme de saumon denature, cisaille. ou le milieu de lavage cont.ent 
environ 3xSSC, du tampon au phosphate 25 mM. pH 7.1 . et 20% de formamide desion.se. et 
dans lequel la sonde utilisee est I'une quelconque des sondes (1). (1 bis). (1 ter) ou (1 quater) de la 
revendication 2. la temperature d'hybridation etant convenablement ajustee dans la gamme d enwon 
55 -C de preference d'environ 53 'C et/ou la temperature de lavage dans la gamme d enwon 55 • C. 
de preference d'environ 53 -C. ou Tune quelconque des sondes (2), (2 bis). (2 ter) ou (2 quater) de la 
revendication 2, la temperature d'hybridation etant convenablement ajustee dans la gamme d environ 
60 • C et/ou la temperature d lavag dans la gamme d'environ 60 • C. ou I'un quelconque des sondes 
(3) (3 bis) (3 ter) ou (3 quater) de la r vendication 2, la temperature d'hybridation etant convenable- 
ment ajustee dans la gamme d'environ 60 *C et/ou la temperature de lavage dans la gamme d'enwon 
60-C. ou I'une quelconque des sondes (4). (4 bis). (4 ter) ou (4 quater) de la revendication 1. la 
temperature d'hybridation etant convenablement ajustee dans la gamm d'environ 65 -C et/ou la 
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temperature de lavage dans la gamme d'environ 65 *C, ou Tune quelconque des sondes (5), (5 bis), (5 
ter) ou (5 quater) de la revendication 1, la temperature d'hybridation etant convenablement ajustee dans 
la gamme d'environ 55 -C et/ou la temperature de lavage dans la gamme d'environ 55 -C, ou rune 
quelconque des sondes (9), (9 bis), (9 ter) ou (9 quater) de la revendication 1, la temperature 
d'hybridation etant convenablement ajustee dans la gamme d'environ 60 *C et/ou la temperature de 
lavage dans la gamme d'environ 60 -C, ou rune quelconque des sondes (6), (6 bis), (6 ter) ou (6 
quater) de la revendication 1, la temperature d'hybridation etant convenablement ajustee dans la 
gamme d'environ 65 'C et/ou la temperature de lavage dans la gamme d'environ 65 *C a environ 
70 -C, ou I'une quelconque des sondes (7), (7 bis), (7 ter) ou (7 quater) de la revendication 1, la 
temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 55 -C et/ou la 
temperature de lavage dans la gamme d'environ 55 -C, ou I'une quelconque des sondes (8), (8 bis), (8 
ter) ou (8 quater) de la revendication 1, la temperature d'hybridation etant convenablement ajustee dans 
la gamme d'environ 55 et/ou la temperature de lavage dans la gamme d'environ 55 -C a environ 
60'C, ou I'une quelconque des sondes (10), (10 bis). (10 ter) ou (10 quater) de la revendication 1, la 
temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 55 *C et/ou la 
temperature de lavage dans la gamme d'environ 55* C a environ 60 -C, ou I'une quelconque des 
sondes (11), (11 bis), (11 ter) ou (11 quater) de la revendication 1, la temperature d'hybridation etant 
convenablement ajustee dans la gamme d'environ 55 • C et/ou la temperature de lavage dans la gamme 
d'environ 55 -C, ou I'une quelconque des sondes (12), (12 bis), (12 ter) ou (12 quater) de la 
revendication 1, la temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 
55- C a environ 60 *C et/ou la temperature de lavage dans la gamme d'environ 55 *C a environ 60 
ou I'une quelconque des sondes (13), (13 bis), (13 ter) ou (13 quater) de la revendication 1, la 
temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 45 -C et/ou la 
temperature de lavage dans la gamme d'environ 45 ou I'une quelconque des sondes (14), (14 bis), 
(14 ter) ou (14 quater) de la revendication 1, la temperature d'hybridation etant convenablement ajustee 
dans la gamme d'environ 40 *C a environ 45 et/ou la temperature de lavage dans la gamme 
d'environ 40 *C a environ 45 ou I'une quelconque des sondes (15), (15 bis), (15 ter) ou (15 quater) 
de la revendication 1, la temperature d'hybridation etant convenablement ajustee dans la gamme 
d'environ 50 «C a environ 55 'C, et/ou la temperature de lavage dans la gamme d'environ 50 -C a 
environ 55'C, ou I'une quelconque des sondes (16), (16 bis), (16 ter) ou (16 quater) de la revendication 
1, la temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 50* C a environ 
60 *C et/ou la temperature de lavage dans la gamme d'environ 50 *C a environ 60 *C, ou I'une 
quelconque des sondes (17), (17 bis), (17 ter) ou (17 quater) de la revendication 1, la temperature 
d'hybridation etant convenablement ajustee dans la gamme d'environ 50 *C a environ 55 *C et/ou la 
temperature de lavage dans la gamme d'environ 50 -C a environ 55 -C, ou I'une quelconque des 
sondes (18), (18 bis). (18 ter) ou (18 quater) de la revendication 1, la temperature d'hybridation etant 
convenablement ajustee dans la gamme d'environ 45 *C et/ou la temperature de lavage dans la gamme 
d'environ 45* C. 

9. Procede pour detecter des souches de Neisseria gonorrhoeae parmi d'autres souches bacteriennes et 
en particulier parmi d'autres souches de Neisseria , lequel procede comprend la mise en contact de cet 
echantillon biologique, dans lequel les acides nucieiques (ADN et ARN) des souches ont ete rendus 
accessibles a une hybridation, si besoin est, dans des conditions denaturantes convenables, avec une 
sonde selon I'invention specifique pour des souches de Neisseria gonorrhoeae et choisie parmi les 
sondes (1), (1 bis), (1 ter), (1 quater), (2), (2 bis), (2 ter), (2 quater), (3), (3 bis), (3 ter), (3 quater), (4) (4 
bis), (4 ter), (4 quater), (5), (5 bis), (5 ter), (5 quater), (9), (9 bis), (9 ter), (9 quater), (11), (11 bis), (11 
ter), (11 quater), (13), (13 bis), (13 ter), (13 quater), (18), (18 bis), (18 ter) et (18 quater) selon les 
revendications 1 ou 2, chaque fois qu'il est necessaire, dans des conditions d'hybridation et de lavage 
ajustees de fagon a assurer une hybridation specifique avec les acides nucieiques compiementaires 
des souches de Neisseria gonorrhoeae , qui peuvent etre presentes dans rechantillon, mais non avec 
I'ADN ou I'ARN compiementaire d'autres especes de Neisseria, et la detection des hybrides eventuelle- 
ment formes. 

10. Procede pour detecter des souches de Neisseria gonorrhoeae parmi d'autres souch s bacteriennes et 
en particulier parmi d'autres souches d Neisseria , suivant la r vendication 9, dans lequel le milieu 
d'hybridation contient environ 3xSSC, (SSC = NaCI 0,15 M, citrate de sodium 0,015 M, pH 7,0), 
environ 25 mM de tampon au phosphate pH 7,1, 20% de formamide desionise, 0.02% de ficoll, 0,02% 
d'albumine de serum bovin, 0,02% de polyvinylpyrrolidone t environ 0,1 mg/ml d'ADN de sperm de 
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saumon denature, cisaille. ou le milieu de lavage contient environ 3xSSC, du tampon au phosphate 25 
mM pH 7,1, et 20% de formamide desionise, et 

dans lequel la sonde utilises est I'une quelconque des sondes (1), (1 bis). (1 ter) ou (1 quater) de la 
revendication 2. la temperature d'hybridation etant convenablement ajustee dans la gamme d environ 
55 -C de preference d'environ 53 'C et/ou la temperature de lavage dans la gamme d environ 55 0 a 
environ 65 -C, de preference d'environ 53 -C a environ 65 -C et de preference d'environ 53 -C ou 
I'une quelconque des sondes (2), (2 bis), (2 ter) ou (2 quater) de la revendication 2, la temperature 
d'hybridation etant convenablement ajustee dans la gamme d'environ 60 'C et/ou la temperature de 
lavage dans la gamme d'environ 65 -C a environ 70 'C. ou I'une quelconque des sondes (3), (3 bis), (3 
ter) ou (3 quater) de la revendication 2, la temperature d'hybridation etant convenablement ajustee dans 
la gamme d'environ 60 -C et/ou la temperature de lavage dans la gamme d'environ 65- C a environ 
70 -C ou I'une quelconque des sondes (4), (4 bis), (4 ter) ou (4 quater) de la revendication 1. a 
temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 65 'C et/ou la 
temperature de lavage dans la gamme d'environ 70-C a environ 75'C ou I'une quelconque des 
sondes (5) (5 bis), (5 ter) ou (5 quater) de la revendication 1, la temperature dhybndation etant 
convenablement ajustee dans la gamme d'environ 60 • C et/ou la temperature de lavage dans la gamme 
d'environ 65 -C. ou I'une quelconque des sondes (9). (9 bis), (9 ter) ou (9 quater) de la revendication 1 
la temperature d'hybridation etant convenablement ajustee dans la gamme d'environ 60 'C a 65 -C 
et/ou la temperature de lavage dans la gamme d'environ 65 -C, ou plus avantageusement I une 
quelconque des sondes (1), (1 bis). (1 ter) ou {1 quater) de la revendication 2, la temperature 
d'hybridation etant convenablement ajustee dans la gamme d'environ 55 -C et/ou la temperature de 
lavaqe dans la gamme d'environ 55 -C a environ 65 'C, ou I'une quelconque des sondes (11), (11 bis), 
(11 ler) ou (11 quater) de la revendication 1, la temperature d'hybridation etant convenablement ajustee 
dans la gamme d'environ 65 -C eVou la temperature de lavage dans la gamme d'environ 65 -C ou 
I'une quelconque des sondes (13), (13 bis), (13 ter) ou (13 quater) de la revendication 1, la temperature 
d'hybridation etant convenablement ajustee dans la gamme d'environ 50 -C a environ 55 'C et/ou la 
temperature de lavage dans la gamme d'environ 50'C a environ 55'C, ou I'une quelconque des 
sondes (18), (18 bis), (18 ter) ou (18 quater) de la revendication 1, la temperature d hybridation etant 
convenablement ajustee dans la gamme d'environ 60 -C et/ou la temperature de lavage dans la gamme 
d'environ 60 *C. 

11. Trousse pour detecter in vitro des souches de Neisseria dans un echantillon biologique, cette trousse 

^au" moins une sonde choisie parmi I'une quelconque de cedes qui sort definies dans les 
revendications 1 a 4; 

- le tampon ou les composants necessaires pour produire le tampon permettant la realisation de la 
reaction d'hybridation entre ces sondes et les ADN et/ou ARN d'un grand nombre, de preference 
de toutes les souches de Neisseria; 

- lorsque cela est approprie. des moyens pour detecter les hybrides resultant de I hybridation 

pr6c6dente. 

12. Trousse pour detecter in vitro des souches de Neisseria gonorrhoeae dans un Echantillon biologique. 
cette trousse contenant: 

- au moins une sonde specifique pour N. gonorrhoeae telle que definie plus haul, par exemple une 
sonde choisie parmi les sondes (2), (2 bis), (2 ter). (2 quater), (3), (3 bis), (3 ter), (3 quater (4). (4 
bis). (4 ter). (4 quater), (5), (5 bis). (5 ter), (5 quater), (9). (9 bis), (9 ter), (9 quater), (11). (11 bis), 
(11 ter). (11 quater). (13). (13 bis). (13 ter), (13 quater). (18). (18 bis). (18 ter) et (18 quater) 
suivant les revendications 1 ou 2. ou plus avantageusement. une sonde choisie parm. I une 
quelconque des sondes (1). (1 bis). (1 ter), (1 quater). selon la revendication 2; 

- le tampon ou les composants necessaires pour produire le tampon permettant la realisation de la 
faction d'hybridation entre ces sondes et les ADN et/ou ARN d'une souche de Neisseria 

- torso^cS est approprie. des moyens pour detecter les hybrides resultant de ('hybridation 
prec^dente. 

13 Precede pour detecter des souches de Neisseria gonorrhoeae parmi d'autres souches bacteriennes et 
en particulier parmi d'autres souches de Neisseria , lequel procede comprend la mise en contact de cet 
echantillon biologique dans lequel les acidiThVcleiques (ADN et ARN) des souches ont ete rendus 
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accessibles a une hybridation, si besoin est, dans des conditions dSnaturantes convenables, avec deux 
sondes suivant Tune quelconque des revendications 1 a 5, qui sont specifiques pour les souches de 
Neisseria gonorrhoeae et ne sont pas respectivement capables de s'hybrider aux memes souches non 
cibles, et en particulier choisies parmi les combinaisons suivantes: 

- une sonde du groupe 9 et I'une quelconque des sondes des groupes suivants : 1, 2, 3, 5 et 13; 

- une sonde du groupe 13 et Tune quelconque des sondes des groupes suivants : 1 , 2, 3 et 5; 

- une sonde du groupe 18 et I'une quelconque des sondes des groupes suivants : 1,2, 3, 5, 9 et 
1 3; 

- une sonde du groupe 5 et Tune quelconque des sondes des groupes suivants : 1, 2 et 3; et plus 
particulierement, choisies parmi les combinaisons suivantes : 

- une sonde du groupe 9 et I'une du groupe 5; 

- une sonde du groupe 18 et I'une quelconque des sondes des groupes suivants : 5 et 9; 
chaque fois que cela est n<§cessaire, dans des conditions d'hybridation et de lavage ajustees de fagon 
a assurer une hybridation specifique avec les acides nucleiques complementaires des souches de 
Neisseria gonorrhoeae , qui peuvent etre presentes dans I'echantillon, mais non avec I'ADN ou I'ARN 
complementaire d'autres especes de Neisseria , et la detection des hybrides eventuellement formed. 

14. Trousse pour un essai d'hybridation sandwich pour la detection in vitro de souches de Neisseria 
gonorrhoeae dans un echantillon biologique, cette trousse contenant : 

- au moins deux sondes specifiques pour N. go norrhoeae choisies parmi les combinaisons 
suivantes : " — 

- une sonde du groupe 9 et I'une quelconque des sondes des groupes suivants : 1, 2, 3, 5 et 
1 3, 

- une sonde du groupe 13 et I'une quelconque des sondes des groupes suivants : 1, 2, 3 et 5; 

- une sonde du groupe 18 et I'une quelconque des sondes des groupes suivants 1 2 3 5 9 
et13; » » - - 

- une sonde du groupe 5 et I'une quelconque des sondes des groupes suivants : 1, 2 et 3; et 
plus particulierement, choisies parmi les combinaisons suivantes : 

- une sonde du groupe 9 et I'une du groupe 5; 

- une sonde du groupe 18 et I'une quelconque des sondes des groupes suivants : 5 et 9; 

- le tampon ou les composants nScessaires pour produire le tampon permettant la realisation d'une 
reaction d'hybridation entre ces sondes et les ADN et/ou ARN d'une souche de Neisseria 
gonorrhoeae; 

- lorsque cela est approprie\ des moyens pour detecter les hybrides resultant de I'hybridation 
precedents 
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E.coli 16S rRNA 

10 20 30 40 50 60 

AAAUUGAAGA GUUUGAUCAU GGCUCAGAUU GAACGCUGGC GGCAGGCCUA ACACAUGCAA 

70 80 90 lOO HO 120 

GUCGAACGGU AACAGGAAGA AGCUUGCUCU UUGCUGACGA GUGGCGGACG 6GUGAGUAAU 

130 140 150 l&O 170 ISO 

GUCUGGGAAA CUGCCUGAUG GAGGGGGAUA ACUACUGGAA ACGGUAGCUA AUACCGCAUA 

190 200 210 220 230 240 

ACGUCGCAAG ACCAAAGAGG GGGACCUUCG G6CCUCUUGC CAUCGGAUGU GCCCAGAUGG 

-SO 260 270 280 290 300 

6AUUAGCUAG UAGGUGGGGU AACGGCUCAC CUAGGCGACG AUCCCUAGCU GGUCUGAGAG 

310 320 330 340 350 360 



GAUGACCAGC CACACUGGAA CUGA6ACACG GUCCAGACUC CUACGGGAGG CAGCAGUGGG 

370 380 390 400 410 420 

6AAUAUUGCA CAAUGGGCGC AAGCCUGAUG CAGCCAUGCC GCGUGUAUGA AGAAGGCCUU 

4 4 o 450 460 470 480 

CGGGUUGUAA AGUACUUUCA GCGGGGAGGA AGGGAGUAAA GUUAAUACOJ UUGCUCAUUG 

«90 500 510 520 530 540 

ACGUUACCCG CAGAAGAAGC ACCGGCUAAC UCCGUGCCAG CAGCCGCGGU AAUACGGAGG 

560 570 5BO 590 600 

GUGCAAGCGU UAAUCGGAAU UACUGGGCGU AAAGCGCACG CAGGCGGUUU GUUAAGUCAG 

*.to 620 630 640 650 660 

AUGUGAAAUC CCCGGGCUCA ACCUGGGAAC UGCAUCUGAU ACUGGCAAGC UUGAGUCUCG 

, 7ft ABO 690 70O 710 720 

UAGAGGGG6G UAGAAUUCCA GGUGUAGCGG UGAAAUGCGU AGAGAUCUGG AGGAAUACCG 

-^rt 740 7SO 760 770 780 

GUGGCGAAGG CGGCCCCCUG GACGAAGACU GACGCUCAGG UGCGAAAGCG UGGGGAGCAA 

790 800 810 820 830 840 

ACAGGAUUA6 AUACCXUGGU AGUCCACGCC GUAAACGAUG UCGACUUGGA GGOUGOGCCC 

FIG.8Q 
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1210 1220 1230 

UCAUGGCCCU UACGACCAGG GCUACACACG 



880 B90 900 

AAGUCGACCG CCUGGGGAGU ACGGCCGCAA 
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CGCACAAGCG GUGGAGCAUG UGGUUUAAUU 

lOOO 1010 1020 

UGACAUCCAC GGAAGUUUUC AGAGAUGAGA 

1060 1070 1080 

UGCAUGGCUG UCGUCAGCUC GUGUUGUGAA 

1120 1130 1140 

CCCUJAUCCU UUGUUGCCAG CGGUCCGGCC 
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CUGGAG6AAG GUGGGGAUGA CGUCAAGUCA 

1240 1230 1260 

UGCUACAAUG GCGCAUACAA AGAGAAGCGA 
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FILTER I 
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FIG.17 
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